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Department  o i  Interior  record  provtstons  and  Govern- 
records  and  paoers.  see  section  1460  et  seq.  o f  this 
;TtVe.  and  section  1733  of  Title  23.  Judiciary  and  Judicial 
procedure. 

§22.  Repealed.  July  30,  1947,  ch.  354,  §2,  61  Stat.  522. 

Section,  act  June  5.  1920,  ch.  235,  §  1.  41  Stat.  908, 
which  related  to  coat  of  photolithographic  copies  of  plats, 
is  now  covered  by  section  1460  of  tnia  title. 

§  23.  Repealed.  Pub.  L.  36—649,  title  II,  §  202(b),  July 
14,  1960,  74  Stat.  507. 

Section,  act  Feb.  14.  1931,  ch.  137,  46  Stat.  1113,  wdlcd 
prescribed  tde  fees  for  depositions  In  hearings  Ln  tne 
Bureau  of  Land  Management,  la  now  covered  by  section 
1371  of  this  title. 

«TTWTT^»  PROVISIONS 

Similar  provisions  were  contained  In  tde  following  prior 
Aporopxlation  Acts: 

1925 — Mar.  3.  1925.  cd.  462.  43  Stat.  1145. 

1924— June  5,  1924,  cd.  264,  43  Stat.  395. 

1923 — Jan.  24.  1923.  cd.  42.  42  Stat.  1179. 

1922 — May  24.  1922.  cd.  199.  42  Stat.  553. 

1915— Mar.  3. 1915,  cd.  75.  3  l,  33  Stat.  355. 

§24.  Repealed.  Pub.  L.  89-554,  §  8(a),  Sept.  S,  1966,  SO 
Stat.  644,  $47. 

Section,  acts  May  10,  1926,  cd.  277.  |  1,  44  Stat.  456; 
Jan.  12.  1927,  cd.  27,  §  1.  44  Stat.  933,  authorized  payment 
of  mileage  for  automobile  travel. 

§§25  to  25b.  Repealed.  Oct.  25,  1951,  ch.  562,  §  1  (25), 
65  Stat.  539. 

Sections,  act  May  28,  1926,  cd.  415,  SI  1—3,  44  Stat.  672, 
673,  which  related  to  transfer  to  each  State,  upon  tde 
closing  of  tde  Last  land  office  therein,  of  land  office  records, 
Held  notes,  maps,  etc..  Is  now  covered  by  section  3301  et 
seq.  of  Title  44,  Public  Printing  and  Documents. 

Chapter  2.— GEOLOGICAL  SURVEY 

Sec. 

31.  Director  of  Geologies!  Surrey. 

(a)  Satabllsdment  of  office:  appointment  and 
duties;  examination  of  geological  structure, 
mineral  resources,  and  products  of  tde  na¬ 
tional  domain:  prohibitions  ln  respect  to 
lands  and  surveys. 

(b>  Examination  of  geological  structure,  mineral 
resources,  and  products  outside  the  national 
domain. 

(c)  Report  to  Congress. 

32.  Acting  Director. 

33.  Repealen. 

34.  Scientific  employees. 

35.  Repealed. 

38.  Purchase  of  books. 

33a.  Acquisition  of  scientific  or  technical  books,  maps, 
etc.,  for  library. 

33b.  Acquisition  of  lands  or  Interests  therein  for  use  ln 
gaging  streams  or  underground  water  resources. 
37.  Purchases  or  services  for  Geological  Surrey. 

33.  Topographic  surveys;  marking  elevations. 

39,  40.  Omitted. 

41.  Publications  and  reports;  preparation  and  sale. 

42.  Distribution  of  maps  and  atlasee.  etc. 

43.  Copies  to  Senators,  Representatives,  and  Delegates. 

44.  Sale  of  transfers  or  copies  of  data. 

45.  Production  and  sale  of  copies  of  photographs  and 

records;  disposition  of  receipts. 

4«j.  Exchange  of  old  freight -carrying  vehicles  as  part 
payment  for  new. 

47.  Repealed. 

43  Disposition  of  amounts  received  from  State,  Terri¬ 
tory.  etc. 

49  Extension  of  cooperative  work  to  Puerto  Rico. 

50.  Survey's  share  of  cost  of  topographic  mapping  or 
water  resources  Investigations  carried  on  with 
States. 


§  31.  Director  ofGeologimtl  Survey. 

(a)  Establishment  of  office;  appointment  and  duties; 
examination  of  geological  structure,  mineral 
resources,  and  products  of  the  national  domain; 
prohibitions  in  respect  to  lands  and  surveys. 

The  Director  of  the  Geological  Survey,  which 
office  is  established,  under  the  Interior  Depart¬ 
ment,  shall  be  appointed  by  the  President  by  and 
with  the  advice  and  consent  of  the  Senate.  This 
officer  mail  have  the  direction  of  the  Geological 
Survey,  and  the  classification  of  the  public  lands, 
and  examination  of  the  geological  structure,  min¬ 
eral  resources,  and  products  of  the  national  domain. 
The  Director  and  members  of  the  Geological  Survey 
shall  have  no  personal  or  private  interests  in  the 
lands  or  mineral  wealth  of  the  region  under  survey, 
anrj  shall  execute  no  surveys  or  examinations  for 
private  parties  or  corporations. 

(b)  Examination  of  geological  structure,  mineral  re¬ 
sources,  and  products  outside  the  national  domain. 

The  authority  of  the  Secretary  of  the  Interior, 
exercised  through  the  Geological  Survey  of  the  De¬ 
partment  of  the  Interior,  to  examine  the  geological 
structure,  mineral  resources,  and  products  of  the 
national  domain,  is  expanded  to  authorize  such  ex¬ 
aminations  outside  the  national  domain  where  de¬ 
termined  by  the  Secretary  to  be  in  the  national 
interest. 

(c)  Report  to  Congress. 

The  Secretary  of  the  Interior  shall  report  to  the 
Speaker  of  the  House  of  Representatives  and  the 
President  of  the  Senate  on  January  31  and  July  31 
of  each  year  on  all  actions  taken  pursuant  to  sub¬ 
section  (b)  of  this  section  during  the  six  months 
ending  on  the  December  31  and  June  30  immedi¬ 
ately  preceding  the  reporting  date  and  on  the  re¬ 
sults  of  such  actions.  (Mar.  3,  1879,  ch.  182,  5  1, 
20  Stat.  394;  Sept.  5,  1962,  Pub.  L.  87-326,  55  1.  2.  7S 
Stat.  427.) 

CooartCATTON 

Subsec.  (a)  Is  from  Act  Mar.  3.  1879.  Subsecs,  (b)  and 
(c)  are  sections  1  and  2,  respectively,  of  Pub.  I*.  37-626. 

Provisions  of  subsec.  (a)  which  limited  the  salary  of  the 
Director  of  the  Geological  Survey  to  *6.000  a  year  were 
omitted  as  obsolete.  See  chapter  51  and  subchapter  HI 
of  chapter  53  of  Title  5,  Government  Organization  and 
Employees. 

TX*Msm  or  Functions 

All  functions  of  all  other  officers  of  the  Department  of 
the  Interior  and  all  functions  of  all  agencies  and  em¬ 
ployees  of  that  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 
vested  In  him  to  authorize  their  performance  or  the 
performance  of  any  of  his  functions  by  any  of  those  offi¬ 
cers,  agencies,  and  employees,  by  1950  Reorg.  Plan  No.  3, 
If  l.  2.  eff.  May  24.  1950.  15  F.  R.  3174.  64  Stat.  1282.  set 
out  In  the  Appendix  to  Title  5. 

§  32.  Acting  Director. 

The  Secretary  of  the  Interior  may  authorize  one 
of  the  geologists  to  act  as  Director  of  the  Geological 
Survey  in  the  absence  of  that  officer.  (July  31, 
1894,  ch.  174,  5  1,  28  Stat.  197.) 

TXANsrr*  or  Functions 

All  functions  of  all  other  officers  of  the  Department 
of  the  Interior  and  all  functions  of  all  agencies  and 
employees  of  tnat  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 
vested  In  him  to  authorize  their  performance  or  the 
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§  33 

performance  of  any  of  his  functions  by  any  of  those 
officers,  agencies,  and  employees,  by  1950  Reorg.  Plan 
NO.  3,  5  5  1.  2.  eff.  May  24,  1950.  15  F.  R.  3174,  64  Stat. 
1262,  set  out  in  the  Appendix  to  Title  5,  Government 
Organization  and  Employees. 

§33.  Repealed.  Aug.  10,  1956,  ch.  1041,  §  53,  70A  Stat. 
641. 

Section,  act  June  16.  1880.  ch.  235,  21  Stat.  274,  au¬ 
thorized  the  Secretary  of  War  to  detail  officers  of  the 
Ordnance  Corps  to  serve  with  the  Geological  Survey. 

§  34.  Scientific  employees. 

The  scientific  employees  of  the  Geological  Survey 
shall  be  selected  by  the  director,  subject  to  the  ap- 
proval  of  the  Secretary  of  the  Interior  exclusively 
for  their  qualifications  as  professional  experts.  (July 
7.  1884.  ch.  332,  23  Stat.'  212.) 

Tjunsteh  or  Functions 

All  functions  of  all  other  officers  of  the  Department  of 
the  Interior  and  all  functions  of  all  agencies  and 
employees  of  that  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 
vested  in  him  to  authorize  their  performance  or  the  per¬ 
formance  of  any  of  his  functions  by  any  of  those  officers, 
agencies,  and  employees,  by  1950  Reorg.  Plan  No.  3.  §5  1, 
2,  eff.  May  24.  1950,  15  P.  R.  3174,  64  Stat.  1262,  set  out 
in  the  Appendix  to  Title  5,  Government  Organization  and 
Employees. 

§  35.  Repealed.  Pub.  L.  87-304,  §  9(a)(2),  Sept  26,  1961, 
75  Stat.  664. 

Section,  act  June  30.  1906.  ch.  3914,  i  1,  34  Stat.  727. 
authorized  scientific  and  other  employees  of  the  United 
States  Geological  Survey  employed  in  the  field  to  make 
assignments  of  pay,  and  that  they  be  reimbursed  for  ex¬ 
penses  incurred  in  the  discharge  of  duty  in  the  field  and 
paid  from  personal  funds.  See  section  5525  of  Title  5, 
Government  Organization  and  Employees. 

§  36.  Purchase  of  books. 

The  purchase  of  professional  and  scientific  books 
and  periodicals  needed  for  statistical  purposes  by  the 
scientific  divisions  of  the  United  States  Geological 

Survey  is  authorized  _to  be  made  and _ paid  for 

out  of  appropriations  made  for  the  said  Survey. 
(June  28.  1902,  ch.  1301,  §  1,  32  Stat.  455.) 

TuNsm  or  Function* 

All  function*  of  all  other  officers  of  the  Department  of 
the  Interior  and  all  function*  of  all  agencies  and 
employees  of  that  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 
vested  In  Him  to  authorize  their  performance  or  the  per¬ 
formance  of  any  of  hi*  function*  by  any  of  thoee  officers, 
agencies,  and  employees,  by  1950  Reorg.  Plan  No.  3.  Ill, 
2.  eff.  May  24.  1950,  15  F.  R.  3174.  64  Stat.  1262.  set  out 
in  the  Appendix  to  Title  5.  Government  Organization 
and  Employees. 

§36*.  Acquisition  of  scientific  or  technical  books, 
maps,  etc,  for  library. 

The  Director  of  the  Geological  Survey,  under  the 
general  supervision  of  the  Secretary  of  the  Interior, 
is  authorized  to  acquire  for  the  United  States,  by 
gift  or  devise,  scientific  or  technical  books,  manu¬ 
scripts.  maps,  and  related  materials,  and  to  deposit 
the  same  in  the  library  of  the  Geological  Survey  for 
reference  and  use  as  authorized  by  law.  (May  14. 
1940,  ch.  190,  54  Stat.  212.) 

Tjunstoc  or  Function* 

All  function*  of  all  other  officers  of  the  Department  of 
the  Interior  and  all  functions  of  all  agencies  and 
employees  of  that  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 


vested  In  him  to  authorize  theix  performance  or  the  per. 
formance  of  any  of  hi*  functions  by  any  of  those  officers, 
agencies,  and  employees,  by  1950  Reorg.  Plan  No.  3,  Ml, 
2.  eff.  May  24.  1950,  15  F.  R.  3174.  64  Stat.  1262.  set  out 
in  the  Appendix  to  Title  5.  Government  Organization  and 
Employees. 

§  36b.  Acquisition  of  lands  or  interests  therein  for  use 
in  gaging  streams  or  underground  water  resources. 

The  Secretary  of  the  Interior  may,  on  behalf  of 
the  United  States  and  for  use  by  the  Geological 
Survey  in  gaging  streams  and  underground  water 
resources,  acquire  lands  by  donation  or  when  funds 
have  been  appropriated  by  Congress  by  purchase  or 
condemnation,  but  not  in  excess  of  ten  acres  for  any 
one  stream  gaging  station  or  observation  well  site. 
For  the  same  purpose  the  Secretary  of  the  Interior 
may  obtain  easements,  licenses,  rights-of-way,  ar.b 
leases  limited  to  run  for  such  a  period  of  time  or 
term  of  years  as  may  be  required  for  the  effective 
performance  of  the  function  of  gaging  streams  ar.d 
underground  water  resources:  Provided,  That  noth¬ 
ing  in  this  section  shall  be  construed  as  affecting  or 
intended  to  affect  or  in  any  way  to  interfere  with 
the  laws  of  any  State  or  Territory  relating  to  the 
control,  appropriation,  use,  or  distribution  of  water 
used  in  irrigation,  or  any  vested  right  acquired 
thereunder,  and  the  Secretary  of  the  Interior,  in 
carrying  out  the  provisions  of  this  section,  shall 
proceed  in  conformity  wnh  such  laws,  and  nothing 
in  this  section  shall  in  any  way  affect  any  right  of 
any  State  or  of  the  Federal  Government  or  of  any 
landowner,  appropriator,  or  user  of  water,  in,  to,  or 
from  any  interstate  stream  or  the  waters  thereof. 
(Dec.  24,  1942,  ch.  822,  56  Stat.  1086;  Apr.  4.  1960. 
Pub.  L.  86—406,  74  Stat.  14.) 

AJttNDMtNTS 

I960 — Pub.  L.  86-406  authorized  the  Secretary  of  the 
Interior  to  acquire  land*  and  interests  in  land*  for  obser¬ 
vation  well  sites  to  gage  underground  water  resources 

TuNsm  or  Function* 

All  function*  of  all  other  officer*  of  the  Department  of 
the  Interior  and  all  functions  of  all  agencies  and 
employees  of  that  Department  were,  with  two  exceptions, 
transferred  to  the  Secretary  of  the  Interior,  with  power 
vested  In  him  to  authorize  their  performance  or  the  per¬ 
formance  of  any  of  hi*  function*  by  any  of  those  officers, 
agencies,  and  employees,  by  1960  Reorg.  Plan  No.  3,  5  5  1. 
2.  eff.  May  24.  1950,  15  F.  R.  3174.  64  Stat.  1262.  set  out 
la  the  Appendix  to  Title  5.  Government  Organization  and 
Employee*. 

§  37.  Purchase*  or  services  for  Geological  Survey. 

CopmcAnoN 

Section,  act  June  12,  1917,  ch.  27.  !  1.  40  Stat.  144. 
Is  now  covered  by  section  751  et  see.  and  section  471  et 
ssq.  of  Title  40.  Public  Buildings,  Property,  and  Works 
chapter  4  of  Title  41,  Public  Contracts,  and  chapters  21 
25.  27,  29,  and  31  of  Title  44.  Public  Printing  and 
Document*. 

§38.  Topographic  surveys;  marking  elevations. 

In  making  topographic  surveys  west  of  the  ninety- 
fifth  meridian  elevations  above  a  base  level  located 
in  each  area  under  survey  shall  be  determined  and 
marked  on  the  ground  by  iron  or  stone  posts  or 
permanent  bench  marks,  at  least  two  such  post.< 
or  bench  marks  to  be  established  in  each  township,  or 
equivalent  area,  except  in  the  forest-clad  and  moun¬ 
tain  areas,  where  at  least  one  shall  be  established, 
and  these  shall  be  placed,  whenever  practicable, 
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GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 
BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 

Branch  Program  Sarins _ ; _ Part  610  General 

Chapter  4  Creation,  Objectives,  and  Functions  610.4.1 

.1  Creation*  The  Geological  Survey  was  established  by  the  Act  of 

March  3 ,  1&79  (20  Stat.  39^-;  43  U.S.C.  31),  which  imposed  upon  the 
Director  two  distinct  types  of  duty:  (l)  the  classification  of  the 
public  land,  and  (2)  the  examination  of  the  geologic  structure  and 
,  mineral  resources.  The  responsibility  for' mineral  land  classification 
as  it  is  now  applied  is  assigned  to  the  Branch  of  Mineral  Classification 
which  is  an  organizational  unit  of  the  Conservation  Division  of  the 
Geological  Survey.  Its  organizational  form  and  functional  operations 
have  developed  through  legislation  and  executive,  departmental,  and 
bureau  orders  in  recognition  of  the  needs  of  scientific  mineral  land 
classification  as  an  integral  part  of  public  land  administration. 

The  Director,  Geological  Survey,  in  the  first  annual  report  to  the 
Secretary  of  the  Interior,  dated  November  1,  1880,  stated  that  it  was 
his  conclusion  that  the  intent  of  Congress  in  the  enactment  of  the 
legislation  creating  the  Geological  Survey  was  M ..... .  to  begin  a  rigid 

scientific  classification  of  the  lands  of  the  national  domain,  not  for 
purposes  of  aiding  the  machinery  of  the  General  Land  Office  by  furnish¬ 
ing  a  basis  for  sale,  but  for  the  general  information  of  the  country....” 

This  interpretation  of  the  intent  of  Congress  as  expressed  in  the 
Organic  Act  prevailed  until  1906,  when  it  became  evident  that  adequate 
classification  of  mineral  lands  was  essential  to  effective  public  land 
administrate °n.  Legislation  of  that  era  made  it  plain  that  it  was  the 
intent  of  Congress  that  public  lands  be  classified  and  that  disposal  of 
lands  be  in  accordance  with  such  classification  of  the  lands  into  types 
recognized  in  the  statutes.  r 

On  June  29 ,  1906,  the  President  directed  the  Interior  Department  to 
report  valuable  coal  lands ,  so  that  they  could  be  withheld  from  entry 
under  the  Public  Land  and  Mining  Laws.  The  Geological  Survey,  from 
data  accumulated  in  its  records,  prepared  maps  showing  the  location 
of  coal  lands  in  the  western  public  land  states.  As  directed, ‘ the 
General  Land  Office  withdrew  from  entry  the  lands  designated  by  the 
Survey  as  valuable  for  coal  (USGS  Bull.  537,  1913,  "Classification  of 
the  Public  Lands"). 

A  series  of  orders  from  the  Secretary  of- the  Interior  defined  the  roles 
that  the  General  Land  Office  and  the  Geological  Survey  would  bear  in 
public  land  administration  with  the  Survey  being  made  chiefly  responsible 
for  the  classification  of  lands  for  their  mineral  character.  From  these 
actions  the  Survey's  responsibilities  became  clear,  and  as  demands  upon 
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n*LfrVey/°r  ilLeorfflation  became  ”>°re  frequent  and  numerous  it  became 
cess ary  to  create  within  the  Survey  a  unit  responsible  for  the 

assem  lage  of  information  obtained  from  field  investigations  and  the 

?n  °f>,SUCh  data  int°  "  f°CT  SUit3ble  classification^  To 
foJ  ^activity  the  Land  Classification  Board  was  created 
by  order  of  the  Director  on  December  18,  1908. 

Historicaiiy,  classification  has  remained  in  this  unit  since  1908, 
although  various  organizational  changes  have  been  made.  By  Survey 

er  Nv*  May/1^  1912’  the  Land  Glassification  Board  was  given 

the  rank  of  branch  (now  division).  With  the  assignment  of  the  super- 

Mines^"  ^sp°nsibil;Lties  of  the  Mineral  Leasing  Act  from  the  Burea^  of 

d^ted ' fr f:ranc^^s^rgated_^y_jurvey  Qrder  Ho.  13. S. 
abated  July  1^  1925,  which  provided  that:  ~  ' 

^g-Gonseryation  Branch  (now  Division)  will  continue 
the_  functions  of  the .former  Land  Classification  Board, 
together  with  the  mineral  leasing  activities  trans- 
_ferred  today  from  the  Bureau  of  Mines." 

Prom  this  chain  of  events  emerged  the  Mineral  Classification  Branch 

Excent  With  the  dutles  of  mineral  land  classification. 

Except  for  expanded  responsibilities  in  its  participation  in  the 

atSn  inran10d  f  ^  Mlneral  Leasin«  Act  and  a  broadening  of  cooper- 
ation  in  an  advisory  capacity  for  intradivision,  intrabureau  andP 

the  lctlvltles  dealing  with  mineral  resources  of  lands  under 

tit,  Urt1hSdlnCti°l°f  these  sovernment  units  and  a  redesignation  of 

si  miter  T?  eran,  of  Mineral  Classification  has  functioned  along 
similar  lines  since  its  creation  in  1908  as  the  Classif i -at inn 

Ws*'.)(SeeUSGSBUl1-  55T'  1915'  "Classification  of  t^  ^bSc 

gbjectives.  The  role  of  the  B-ranchtof  Mineral  Classification  in  its 

W  a  .scientific  classification  of  the 

presence  of  lrn-nbl  Ju?*3<YC*:4on  to  determine,  the  actual  or  Probable 

fTlmc  ^  make  certc.:n  technical  determinn- 

»*  supervising  seol^lc 
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requisite  to  the  management  of  the  lands  under  their  jurisdiction: 

( 3 )  to  maintain  a  file  of  the  data  accumulated  by  field  investigations 
in  a  nappfiT’  that  the  collected  geologic  data  may  he  readily  translated  ™ 

'  into  a  classification  of  the  mineral  resources  of  Federal  lands ,  and 

.prepare.. f qr  open  _fl le  or  publication  the  results  of  these  investigations. 


•3  Functions .  To  fulfill  these  objectives  the  3ranch  maintains  a  staff  of 
geologists  strategically  located  to  conduct  the  field  investigations 
necessary  to  provide  a  basis  for  classification. 


From  field  and  laboratory  data  and  other  sources  including  suitable 
work  by  the  Survey  or  other  agencies,  the  Branch  (l)  determines  the 
land  areas  of  potential  value  for  the  leasable  minerals  that  are  to  be 
withdrawn  for  purposes  of  mineral  investigation  and  classification; 

(2)  classifies  the  lands  as  being  mineral  or  nonmineral  in  character; 

(3)  initiates  order  for  the  formal  classification  of  those  lands  mineral 
in  character,  and  recommends  the  restoration  of  those  lands  after  classi¬ 
fication;  (4)  assemble  the  acquired  data  into  a  systematic  record  upon 
which  daily  determinations  may  be  made  as  to  the  mineral  character  of 


Acquired,  and  Indian  lands  subject  to  disposal  under  appropriate 
statutes;  (5)  under  the  provisions  of  the  Mineral  Leasing  Act  defines  the 
areas  to  be  included  in  ’’Known  Geologic  Structures"  of  producing  oil  and 
gas  fields;  under  the  provision  of  the  Act  of  August  8,  1946,  determines 
the  producing  limits  of  oil  or  gas  fields  ar.d  the  determination  of 
discovery  of  new  deposits  ;  reports  to  t  he  Bureau  of  Land  Management  on 
the  first  discovery  of  oil  or  gas  and  other  leasable  minerals  on  or 
affecting  Federal  lands;  (6)  reports  on  ill  oil  or  gas  lease  offers  as 
to  whether  or  not  such  lands  are  subject  to  noncompetitive  or  "competitive 
leasing;  (7)  recommends  the  logical  area  of  proposed  unit  plans  and 
participating  areas;  (8)  provides  advisory  services  to  other  Branches  of 
the  Division  and  performs  geologic  investigations  that  may  be  required 
in  determining  the  feasibility  of  potential  dam  or  reservoir  sites  and 
the  administration  of  the  Mineral  Leasing  Acts,  including  the  Outer 
Continental  Shelf  Lands  Act;  and  (9)  provides  geologic  counsel  to  bureaus 
of  the  Department  and  to  other  governmental  agencies  on  problems  relating 
to  administration  of  lands  under  their  jurisdiction,  particularly  and 

most  frequently  in  determining  the  mineral  resources  of  lands  subject  to  • 
disposal. 


To  systematically  map  and  evaluate  the  large  areas  in  need  of  mineral 
land  classification  a  program  of  general  geologic  mapping  is  under  way 
in  the  western  states  and  Florida.  * 
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General  Functions.  The  Conservation  Division  examines  and  classifies 
Federal  lands  in  the  United  States  as  to  their  mineral  character  and 
waterpower  and  water-storage  values;  supervises  technical  operations 
under  oil  and  gas  and  other  mineral  leases  on  Federal,  Outer  Conti - 

Shelf,  Indian,  and  Naval  petroleum  reserve  lands,  and  maintains 
*  accounts  of  related  production  and  royalty  accruals.  The  Division 
maintains  for  the  Secretary  of  the  Interior  and  the  Bureaus  under  his 
direction  a  consulting  service  on  the  geological,  minerals  inventory 
and  evaluation,  and  mineral-production  engineering  aspects  of  public 
land  administration. 

•2  Headquarters  Organization.  The  Division  headquarters  office  in  Wash¬ 
ington,  D.C •  consists  of  the  Office  of  the  Division  Chief,  including 
his  immediate  staff,  an  Assistant  Division  Chief  for  Operations,  an 
Assistant  Division  Chief  for  Resources  Evaluation,  and  an  Assistant 
Division  Chief  for  Programs. 

A*  The  Office  of  the  Division  Chief  consists  of  the  Chief  of  the 

Division,  the  Associate  Division  Chief,  Staff  Assistants,  and  the 
Administrative  Officer.  These  officials  exercise  the  authority 
|  delegated  by  the  Director  for  the  execution  of  all  programs  and 

performance  of  delegated  duties. 

The  Assistant  Division  Chief  for  Operations  assists  the  Division 
Chief's  office  in  the  development  of  programs  relating  to  the  regu¬ 
lation  and  supervision  of  operations  on  oil  and  gas  leases  and 
mining  permits  and  leases  on  Federal,  Indian,  and  Outer  Continental 
Shelf  (OCS)  lands;  develops  accounting  standards,  procedures,  and 
instructions  and  maintains  royalty  control  accounts ;  develops  tech¬ 
nical  operating  standards  and  procedures;  and  provides  technical 
guidance  in  the  execution  of  the  Division's  responsibilities  in 
these  areas  of  activity.  The  staff  offices  required  to  carry  out 
these  functions  are: 

(l)  The  Branch  of  Onshore  Oil  and  Gas  Operations  provides  headquarters 
staff  leadership  in  the  development  of  standards,  criteria  and 
regulations  for  Federal  supervision  of  industry  operations  on 
Federal  and  Indian  oil  and  gas  and  geothermal  leases;  provides 
policy  level  guidance  to  the  Chief,  Conservation  Division  and 
technical  guidance  to  Regional  Conservation  Managers  on  matters 
pertaining  to  the  development  of  Federal  and  Indian  oil  and  gas 
and  geothermal  resources;  and  maintains  a  system  of  controls  to 
assure  program  balance  betveen  Regions  and  the  highest  perform¬ 
ance  in  all  areas  of  responsibility  in  the  onshore  oil  and  gas 
*  lease  management  program. 
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(2)  The  Branch  of  Marine  Oil  and  Gas  Operations  provides  head¬ 
quarters  staff  leadership  in  the  development  of  standards, 
criteria  and  regulations  for  Federal  supervision  of  industry 
operations  on  OCS  oil  and  gas  and  sulfur  lenses;  provides 
policy  level  guidance  to  the  Chief,  Conservation  Division 
and  technical  guidance  to  Regional  Conservation  Managers 
and  the  Gulf  of  Mexico  Manager  on  matters  pertaining  to  the 
development  of  OCS  oil  and  gas  resources;  and  maintains  a 
system  of  controls  to  assure  highest  performance  in  all  areas 
of  responsibility  in  the  OCS  oil  and  gas  lease  management 
program- 

(3)  The  Branch  of  Mining  Operations  provides  headquarters  staff 
leadership  in  the  development  of  standards,  criteria,  and 
regulations  for  Federal  supervision  of  industry  operations  on 
Federal  and  Indian  mining  leases  and  permits;  provides  policy 
level  guidance  to  the  Chief,  Conservation  Division,  and  tech¬ 
nical  guidance  to  the  Regional  Conservation  Managers  on  natters 
pertaining  to  the  development  of  leasable  Federal  and  Indian 
mineral  resources  (other  than  oil,  gas,  and  geothermal);  main¬ 
tains  a  system  of  controls  to  assure  program  balance  between 
the  Regions  and  the  highest  performance  of  ail  areas  of  respon¬ 
sibility  in  the  mining  lease  and  permit  management  program. 

C.  The  Assistant  Division  Chief  for  Resource  Evaluation  assists  the 

Division  Chief's  office  In  the  development  of  national  programs  for 
the  mapping,  classification,  evaluation,  and  inventory  of  the  leas¬ 
able  mineral  resources  of  public,  acquired,  and  Outer  Continental 
Shelf  lands,  and  reservoir  and  waterpower  sites  on  public  lands; 
provides  technical  guidance  to  the  Regional  Conservation  Managers 
on  matters  pertaining  to  the  classification  and  evaluation  of  leas¬ 
able  mineral  and  water  development  potential  of  the  Federal  lands 
and  the  assessment  of  fair  market  value  of  mineral  resources  offered 
for  lease  by  competitive  bidding.  The  staff  offices  required  to 
carry  out  these  functions  arc: 

(l)  The  Eranch  of  Onshore  Evaluation  provides  headquarters  staff 
leadership  to  the  conduct  of  leasable  mineral  resource  evalu¬ 
ation  programs  on  Federal  lands  onshore;  provides  policy  level 
guidance  to  the  Chief,  Conservation  Division  and  technical 
guidance  to  the  Regional  Conservation  Managers  on  matters  per¬ 
taining  to  resource  evaluation  and  inventory  of  oil  and  gas, 
geothermal  resources,  coal,  oil  shade,  and  other  leasable  min¬ 
erals  on  public  and  acquired  lands;  maintains  a  system  of  con¬ 
trols  to  assure  program  balance  between  the  Regions  and  the 
highest  performance  in  all  areas  of  responsibility  in  the  on¬ 
shore  resource  evaluation  program. 
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(2)  The  Branch  of  Marine  Evaluation  provides  headquarters  staff 
leadership  to  the  conduct  of  marine  mineral  resource  evaluation 
programs  on  Federal  lands  offshore;  provides  policy  level  gui¬ 
dance  to  the  Chief,  Conservation  Division,  and  technical  gui¬ 
dance  to  the  Regional  Conservation  Managers  and  the  Gulf  of 
Mexico  Manager  on  matters  pertaining  to  resource  evaluation 
and  inventory  of  oil  and  gas  and  other  minerals  on  Cuter  Con¬ 
tinental  Shelf  lands;  maintains  a  system  of  controls  to  as¬ 
sure  program  balance  between  the  Regions  and  the  highest  per¬ 
formance  in  all  areas  of  responsibility  in  the  marine  resource 
evaluation  program. 

(3)  The  Branch  of  Mineral  and  Water  Classification  provides  head¬ 
quarters  staff  leadership  to  the  conduct  of  mineral  and  water 
classification  programs  on  Federal  lands;  provides  policy  level 
guidance  to  the  Chief,  Conservation  Division  and  technical  gui¬ 
dance  to  the  Regional  Conservation  Managers  on  matters  pertain¬ 
ing  to  mapping  and  classification  of  potentially  valuable  and 
valuable  mineral  lands  and  waterpower  and  reservoir  sites  on 
public  and  acquired  lands;,  maintains  a  system  of  controls  to 
assure  program  balance  between  the  Regions  and  the  highest  per¬ 
formance  in  all  areas  of  responsibility  in  the  resource  clas¬ 
sification  program. 

D.  The  Assistant  Division  Chief  for  Programs  assists  the  Division 

Chief’s  office  in  program  planning  and  analysis,  budget  preparation, 
systems  analysis  and  development,  environmental  impact  analysis, 
review  and  coordination,  economic  and  statistical  analysis  and  re¬ 
porting,  development  and  coordination  of  Division  employee  train¬ 
ing  programs,  generation  of  briefing  and  informational  materials, 
and  the  development  of  non-technical  publications  on  Division  ac¬ 
tivities  at  the  layman’s  level  for  general  public  distribution. 

3  Field  Organization.  The  field  organization  of  the  Division  consists 
of  three  regional  offices,  each  of  which  is  responsible  within  the  desig 
nated  geographical  area  for  the  full  range  of  operational  activities 
delegated  to  the  Division,  and  an  office  responsible  for  Gulf  of  Mexico 
Outer  Continental  Shelf  (OCS)  operations.  Each  of  these  four  offices 
reports  directly  to  the  Division  Chief. 

A.  The  Gulf  of  Mexico  OCS  Onerations  (headquartered  in  New  Orleans - 
Metairie,  Louisiana)  includes  all  offshore  activities  in  the  Gulf 
of  Mexico.  It  is  headed  by  a  Manager  who  is  responsible,  at  the 
same  level  and  under  the  same  program  direction  as  the  Regional 
Conservation  Managers  described  below,  for  operating  and  coordin¬ 
ating  the  full  Gulf  of  Mexico  program  involving: 
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(1)  Supervision  of  all  operations  and  activities  for  the  explora¬ 
tion,  development,  and  production  of  oil,  gas,  sulfur,  and 
other  minerals  leasable  under  the  OCS  Lands  Act  in  accordance 
with  operating  and  other  regulations  and  orders; 

(2)  Supervision  of  the  determination  from  pertinent  geological, 
geophysical  and  engineering  data  and  evidence  of  the  actual 
or  probable  presence  of  mineral  deposits  of  value  in  specific 
tracts  or  areas,  the  calculation  of  reserves,  the  determina¬ 
tion  of  fair  market  value  of  tracts  offered  for  lease,  and 
the  analysis  of  environmental  factors  influencing  development. 

B.  Each  Regional  Office  is  headed  by  a  Conservation  Manager  who  is  re¬ 
sponsible  for  operating  and  coordinating  a  full  program  involving: 

(1)  Supervision  of  operations  and  activities  for  the  prospecting, 
development,  and  production  of  oil  and  gas  from  leases  on 
Federal,  Indian,  and  certain  Naval  petroleum  reserve  lands 
subject  to  the  various  mineral  leasing  lavs,  and  administers 
geothermal  resources  operating  regulations; 

(2)  Supervision  of  operations  and  activities  for  the  prospecting, 
development,  and  production  of  various  minerals  and  solid  fuels 
under  leases  on  Federal  and  Indian  lands,  subject  to  the  vari¬ 
ous  leasing  lavs; 

(3)  Supervision  of  the  determination  from  pertinent  geological 
data  and  evidence  of  the  actual  or  probable  presence  of  miner¬ 
al  deposits  of  value  in  specific  tracts  or  parcels  of  public 
land;  the  protection  of  such  mineral  estates  (by  timely  notice, 
withdrawal,  or  classification)  from  inadvertent  disposal  under 
nonmineral  land  lavs;  the  promotion  of  the  exploration  and 
development  of  such  estates  under  applicable  provisions  of 

the  Federal  mining  or  mineral  leasing  lavs;  and  the  prompt 
provision  to  the  administrative  and  supervising  agencies  in¬ 
volved  in  such  development,  of  the  geologic  determinations 
and  counsel  requisite  to  the  effective  discharge  of  their  re¬ 
sponsibilities; 

(4)  Supervision  of  the  identification  and  classification  of  po¬ 
tential  power  and  reservoir  sites;  the  protection  of  such 
sites  on  Federal  land  by  initiation  of  formal  classifications; 
the  forestalling  of  encumbrances  of  sites  by  furnishing  data 
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and  recommendations  concerning  other  uses  of  classified  lands 
the  continuing  review  and  revision  of  such  classifications; 
and  the  preparation  for  publication  and  for  administrative 
use  of  maps  and  reports  on  the  results  of  investigations; 

(5)  Serves  as  the  Division  representative  on  the  Survey  Committee 
at  field  centers,  is  responsible  for  the  Division’s  activitie 
in  liaison  with  the  Survey  Assistant  Director  for  the  Region, 
and  acts  as  advisor  to  Geological  Survey  representatives  on 
Departmental  field  committees  and  on  interagency  groups. 

C .  Regional  Office  Areas. 

(!)  Western  region  (headquartered  at  Menlo  Park,  California)  in¬ 
cludes  the  States  of  Alaska,  Arizona,  California,  Hawaii, 
Idaho,  Nevada,  Oregon,  Washington,  and  the  Outer  Continental 
Shelf  of  the  Pacific  Ocean. 

(2)  Central  region  (headquartered  at  Denver,  Colorado)  includes 
the  States  of  Arkansas,  Colorado,  Iowa,  Kansas,  Louisiana, 
Missouri,  Montana,  Nebraska,  New  Mexico,  North  Dakota,  Okla¬ 
homa,  South  Dakota,  Texas,  Utah,  and  Wyoming. 

(3)  Eastern  region  (headquartered  at  Washington,  D-C.)  includes 
all  other  States  of  the  United  States,  Puerto  Rico,  Virgin 
Islands,  and  the  Outer  Continental  Shelf  of  the  Atlantic 
Ocean. 
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.1  Creation .  Department  of  the  Interior  Order  No.  54,  dated  June  ‘25, 
1925,  transferred  to  the  Geological  Survey,  effective  July  1,  1925, 
the  Oil  Leasing  Division  and  the  Mineral  Leasing  Division  of  the 
Bureau  of  Mines  and  authorized  the  Survey  to  exercise  the  powers 
and  authority  vested  in  those  Divisions  under  the  Bureau  of  Mines. 
The  Conservation  Branch  was  created  by  Survey  Order  No.  115,  dated 
July  1,  1925,  which  provided  that: 

"The  Conservation  Branch  will  continue  the  functions  of 
the  former  Land  Classification  Branch  together  with 
the  mineral-leasing  activities  transferred  today  from 
the  Bureau  of  Mines." 

The  "Conservation  Branch"  became  the  "Conservation  Division"  as 
of  January  1,  1949,  pursuant  to  Survey  Order  Mo.  172,  dated 
December  15,  1948. 

.2  Functions .  The  functions  of  the  division  are  concerned  principally 
with  the  management,  conservation  and  development  of  natural 
resources  with  special  emphasis  on.  geothermal  resources,  oil  and  gas, 
and  other  mineral  resources.  The  principal  functions  of  the 
Conservation  Division  are:  (1)  examine  and  classify  Federal  lands 
as  to  their  mineral  character  and  their  value  for  waterpower  and 
water-storage  reservoir  sites;  (2)  manage  exploration,  development 
and  other  technical  operations  under  geothermal  resources ,  oil  and 
gas,  and  other  mineral  leases  embracing  Federal  and  Indian  lands, 
naval  petroleum  reserve  lands,  and  submerged  lands  of  the  Outer 
Continental  Shelf  to  assure  safe  workmanlike  operations  by  Lessees 
and  operators  on  Federal  and  Indian  lands ;  (3)  maintain  accounts  of 

production  from  Federal  and  Indian  leases  for  geothermal  resources, 
oil  and  gas,  and  other  leasable  minerals  and  royalty  accrual 
thereunder;  (4)  provide  consulting  services  for  the  Secretary  of 
the  Interior  and  Bureaus  under  his  direction  on  the  management  of 
nationally-owned  resources  lands;  and  (5)  disseminate  data  relative 
to  the  foregoing  activities.* 
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*.3  Objectives .  In  formulating  and  administering  programs  for 
inventory  evaluation,  safe  and  orderly  exploration  and 
development,  conservation  and  wise  use  of  nationally-owned 
resources,  the  Conservation  Division  pursues  the  following 
objectives : 

(1)  Expedite  accurate  identification  and  classification  of 
public  and  acquired  lands  of  the  United  States  as  to  their 
potential  mineral  value  and/or  their  value  for  water  power 
or  water  storage  reservoir  sites; 

(2)  Encourage  the  efficient  use  and  assure  safe  orderly 
exploration  for  and  development  of  nationally-owned 
natural  resources  so  that  the  needs  for  national  security 
and  a  healthy  economy  may  be  met  in  a  manner  which  is 
consistent  with  the  necessary  protection  and,  where 
practicable,  enhancement  of  the  environment. 

(3)  Discourage  wasteful  exploitation  of  nationally-owned 
resources;  and 

(4)  Promote  an  equitable  distribution  of  the  benefits  to  be 
gained  from  nationally-owned  natural  resources.* 
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. 1  General>  Organization.  The  Conservation  Division  consists  of  a  head¬ 
quarters  organization  located  in  *Reston,  Virginia  (Washington,  D.C.)* 
and  a  field  organization  composed  of  *three  regional  offices,  an 
office  responsible  for  Gulf  of  Mexico  -  Outer  Continental  Shelf 
Operations,  area  offices,  district  offices  and  district  inspection 
offices . * 

.2  Headquarters  Organization.  The  Division  headquarters  organization  in 
*Reston,  Virginia,*  consists  of  the  Office  of  the  Division  Chief,  *the 
Office  of  the  Assistant  Division  Chief  for  Operations,  the  Office  of 
the  Assistant  Division  Chief  for  Resource  Evaluation,  and  the  Office 
of  the  Assistant  Division  Chief  for  Programs.* 

*A.  The  Office  of  the  Division  Chief  consists  of  the  Chief  of  the 

Division,  the  Associate  Division  Chief,  their  immediate  Staffs, 
the  Legislation,  Regulations  and  Appeals  Section,  and  the  Office 
of  the  Administrative  Officer.  The  authority  delegated  by  the 
Director  for  the  execution  of  programs  and  the  performance  of 
delegated  duties  is  exercised  through  this  office. 

(1)  The  Legislation,  Regulations  and  Appeals  Section  consists 
of  the  Legal  Staff  Assistant  and  his  immediate  staff.  The 
Legislation,  Regulations  and  Appeals  Section  provides  staff 
assistance  to  the-  Division  Chief  and  Associate  Division 
Chief  and  headquarters  staff  leadership  in  the  development 
and  review  of  proposed  legislation  and  regulations  relating 
to  the  execution  of  division  programs  and  performance  of 
delegated  duties;  provides  policy  level  guidance  to  the 
Chief,  Conservation  Division,  and  technical  guidance  to 
Conservation  Managers  on  matters  pertaining  to  the  inter¬ 
pretation  of  laws  and  regulations  governing  the  execution 

of  division  programs  and  delegated  duties;  and  is  responsible 
for  reviewing  and  revising,  when  appropriate,  all  actions 
related  to  appeals  from  decisions  of  various  division, 

Survey  and  Departmental  officials. 

(2)  The  Office  of  the  Administrative  Officer  consists  of  the 
Administrative  Officer  and  his  immediate  staff,  the 
Administrative  Section  and  the  General  Services  Unit. 

The  Office  of  the  Administrative  Officer  provides  staff 
assistance  to  the  Division  Chief  and  Associate  Division 
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Chief  in  all  administrative  matters;  directs  the  Adminis- 
>  trative  Section  and  the  General  Services  Unit;  influences 

management  decisions  through  continuing  participation  in 
basic  management  processes;  and  provides  technical  advice 
and  assistance  to  Conservation  Managers  on  matters  pertainin 
to  administrative  functions,  including  finance,  personnel, 
procurement,  property,  audit,  management  operations  and 
management  research.* 

*B.  The  Office  of  the  Assistant  Division  Chief  for  Operations 

consists  of  the  Assistant  Division  Chief  for  Operations,  the 
Branch  of  Mining  Operations  Office,  the  Branch  of  Onshore 
Oil  and  Gas  Operations  Office,  the  Branch  of  Marine  Oil  and 
Gas  Operations  Office,  the  Royalty  Accounting  Section  and  the 
Operations  Standards  and  Directives  Section.  The  Office  of 
the  Assistant  Division  Chief  for  Operations  provides  staff 
i  assistance  to  the  Office  of  the  Division  Chief  in  the  develop¬ 

ment  and  implementation  of  programs  relating  to  the  regulation 
and  supervision  of  operations  of  oil  and  gas  leases ,  geothermal 
resource  leases,  and  mining  permits  and  leases  on  Federal, 

Indian,  and  Outer  Continental  Shelf  (OCS)  lands;  develops 
accounting  standards,  procedures,  and  instructions  and  maintains 
royalty  control  accounts;  develops  technical  operating  standards 
and  procedures;  and  provides  technical  guidance  in  the  execution 
of  the  Division’s  responsibilities  in  these  areas  of  activity. 

(1)  The  Branch  of  Onshore  Oil  and  Gas  Operations  Office  consists 
of  the  Chief  of  the  Branch  and  his  immediate  staff.  The 
Branch  of  Onshore  Oil  and  Gas  Operations  Office  provides 
headquarters  staff  leadership  in  the  development  of  standard 
criteria,  and  regulations  for  the  supervision  of  operations 
on  Federal  and  Indian  oil  and  gas  and  geothermal  resource 
leases;  provides  policy  level  guidance  to  the  Chief, 
Conservation  Division,  and  technical  guidance  to  Conservatio 
Managers  on  matters  pertaining  to  the  development  of  oil  and 
gas  and  geothermal  resources  on  Federal  and  Indian  lands; 
and  maintains  a  system  of  controls  to  assure  program 
balance  between  regions  and  the  highest  quality  performance 
in  all  areas  of  responsibility  in  the  oil  and  gas  and 
geothermal  resource  lease  management  programs. 
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(2)  The  Branch  of  Marine  Oil  and  Gas  Operations  Office  consists 
»  of  the  Chief  of  the  Branch  and  his  immediate  staff.  The 
Branch  of  Marine  Oil  and  Gas  Operations  Office  provides 
headquarters  staff  leadership  in  the  development  of  standards , 
criteria  and  regulations  for  the  supervision  of  operations  on 
the  Outer  Continental  Shelf  under  oil  and  gas  and  sulfur 
leases;  provides  policy  level  guidance  to  the  Chief, 
Conservation  Division,  and  technical  guidance  to  Conservation 
Managers  on  matters  pertaining  to  the  development  of  OCS 
oil  and  gas  and  sulfur  resources;  and  maintains  a  system  of 
controls  to  assure  program  balance  nationally  and  the  highest 
quality  performance  in  all  areas  of  responsibility  in  the 
Outer  Continental  Shelf  oil  and  gas  and  sulfur  lease  manage¬ 
ment  programs. 


(3)  The  Branch  of  Mining  Operations  Office  consists  of  the 
Chief  of  the  Branch  and  his  immediate  staff.  The 
Branch  of  Mining  Operations  Office  provides  headquarters 
staff  leadership  in  the  development  of  standards, 
criteria,  and  regulations  for  the  supervision  of  operations 
on  Federal  and  Indian  mining  leases  and  permits;  provides 
policy  level  guidance  to  the  Chief,  Conservation  Division, 
and  technical  guidance  to  Conservation  Managers  on  matters 
pertaining  to  the  development  of  leasable  Federal  and 
Indian  mineral  resources  (other  than  oil,  gas,  and  geo¬ 
thermal  resources) ;  and  maintains  a  system  of  controls  to 
assure  program  balance  across  the  United  States  and  the 
highest  quality  performance  of  all  areas  of  responsibility 
in  the  mining  lease  and  permit  management  programs.* 

*C .  The  Office  of  the  Assistant  Division  Chief  for  Resource 

Evaluation  consists  of  the  Assistant  Division  Chief  ror  Resource 
Evaluation,  the  Branch  of  Onshore  Resource  Evaluation  Office, 
the  Branch  of  Marine  Resource  Evaluation  Office  and  the  Branch 
of  Mineral  and  Water  Classification  Office.  The  Office  of  the 
Assistant  Division  Chief  for  Resource  evaluation  assists  the 
Division  Chief's  office  in  the  development  of  national  programs 
for  the  geologic  mapping,  evaluation,  classification,  and 
’  inventory  of  the  leasable  mineral  and  geothermal  resources  of 
public,  acquired,  Outer  Continental  Shelf,  and  Indian  lands,  and 


I 
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reservoir  and  waterpower  sites  on 

guidance  to  Conservation  Managers  o  -^  d  geothermal 

classification  and  evaluation  of  leasee  J 

resources  and  water  development  potential  of  .^edera  g 

lands  and  the  determination  of  iair  market 
offered  for  lease  by  competitive  bidding. 
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Sheet  4 


6-28-74  (Rel •  No.  27) 


■ 


Department  of  the  Interior 


GEOLOGICAL  SURVEY 
CONSERVATION  DIVISION  MANUAL 

Organization _ Part  651  Conservation  Division 

Chapter  2  Organization  Structure _ 651. 2. 2  ,C.'(3) 

9 

(3 )  »The  Branch  of  Mineral  and  Water  Classification  Office 

consists  of  the  Chief  of  the  Branch  and  his  immediate 
staff.  The  Branch  of  Mineral  and  Water1  Classification 
Office  provides  headquarters  staff  leadership  in  the  conduct 
of  the  mineral  land  classification  programs  on  Federal  and 
Indian  lands;  and  the  programs  for  the  classification  of 
Federal  land  for  waterpower  and  reservoir  sites?  provides 
policy  level  guidance  to  the  Chief,  Conservation  Division, 
and  technical  guidance  to  the  Conservation  Managers  on 
matters  pertaining  to  geological  mapping  and  the  mineral 
land  classification  programs  and  the  programs  for  the 
classification  of  public  and  acquired  lands  for  waterpower 
and  reservoir  sites?  and  maintains  a  system  of  controls  to 
assure  program  balance  between  regions  and  the  highest 
quality  performance  of  program  responsibilities.* 

*D .  The  Office  of  the  Assistant  Division  Chief  for  Programs 

consists  of  the  Assistant  Division  Chief  for  Programs,  his 
immediate  staff,  the  Program  Planning  and  Budgeting  Section, 
the  Systems  Analysis  and  Development  Section,  and  the  Environ¬ 
mental  Analysis  Section.  The  Office  of  the  Assistant  Division 
Chief  for  Programs  provides  staff  assistance  to  the  Office  of 
the  Division  Chief  in  program  planning  and  analysis,  budget 
preparation  and  execution,  systems  analysis  and  development, 
preparation  of  environmental  impact  analysis,  review  and 
coordination  of  analysis  prepared  by  others ,  economic  and 
statistical  analysis  and  reporting,  development  and  coordination 
of  Division  employee  training  programs,  generation  of  briefing 
and  informational  materials,  and  the  development  of  nontechnical 
publications  on  Conservation  Division  activities  directed  at  the 
layman's  level  for  general  public  distribution. 

(1)  The  Program  Planning  and  Budgeting  Section  consists  of 

the  Program  Officer  and  his  staff.  The  Program  Planning 
^  and  Budgeting  Section  provides  headquarters  staff 

leadership  in  program  planning  and  analysis  (including  the 
review  of  available  options  and  the  establishment  of 
priorities  in  the  initiation  of  new  programs) ,  budget 
preparation  and  execution,  and  development  and  coordination 
of  employee  training  programs ,  provides  policy  level 
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guidance  to  the  Chief,  Conservation  Division,  and  technical 
assistance  to  Conservation  Managers  on  program  planning 
and  analysis,  budget  preparation  and  execution  and  employee 
training  and  economic  and  statistical  analysis  and  reporting 
programs;  and  maintains  a  system  of  controls  to  assure 
program  balance  between  regions  and  the  highest  quality  of 
performance  in  all  areas  of  program  planning  and  analysis, 
budgeting,  and  employee  training. 

(2)  The  Systems  Analysis  and  Development  Section  consists  of  the 
Staff  Engineer,  Section  Chief  and  his  assistants.  The 
Systems  Analysis  and  Development  Section  provides  headquarters 
staff  leadership  in  systems  analysis  and  development; 
provides  policy  level  guidance  to  the  Chief,  Conservation 
Division,  and  technical  assistance  to  Conservation  Managers 

on  systems  analysis  and  development . 

(3)  The  Environmental  Analysis  Section  consists  of  the  Staff 
Assistant,  Section  Chief,  and  his  assistants.  The  Environ¬ 
mental  Analysis  Section  provides  headquarters  staff 
leadership  in  preparation  of  environmental  impact  analyses 
and  in  the  review  and  coordination  of  environmental  analyses 
prepared  by  others ,  provides  policy  level  guidelines  to  the 
Chief,  Conservation  Division,  and  technical  assistance  to 
Conservation  Managers  on  the  need  for  and  the  preparation 

of  environmental  impact  analyses  and  the  review  and  coordi¬ 
nation  of  Division  input  into  environmental  impact  analyses 
prepared  by  others.* 

*.3  Field  Organization.  The  field  organization  of  the  Conservation 
Division  consists  of  four  Conservation  Manager  Offices  ,  (each  of 
these  offices  is  responsible  for  those  operational  activities  of 
the  Conservation  Division  which  take  place  within  its  geographically- 
defined  area  of  jurisdiction) ,  seven  Area  Oil  and  Gas  Supervisor 
Offices,  seven  Area  Mining  Supervisor  Offices,  eight  Area  Geologist 
Offices,  two  Area  Hydraulic  Engineer  Offices,  and  one  Area 
Geophysicist  Office,  (each  of  the  afore— listed  Area  offices  is 
responsible  for  those  activities  of  the  Conservation  Division  which 
fall  within  its  programmatic  area  of  responsibility  that  take  place 
within  its  geographically-defined  area  of  jurisdiction) .  Wnere 
work  load  and  distance  warrant,  district  and  district  inspection 
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offices  have  been  established  to  facilitate  performance  of  the 
programmatic  responsibilities  which  fall  within  the  jurisdiction 
of  an  Area  office.  Three  of  the  Conservation  Manager  Offices  are 
identified  as  "regional"  offices;  their  area  of  jurisdiction 
conforms  to  the  "regions"  established  for  the  functions  of  the 
Geological  Survey.  The  fourth  Conservation  Manager  office  is 
identified  as  the  Gulf  of  Mexico  -  OCS  Operations  Office. 


A.  The  Gulf  of  Mexico  OCS  Operations  Office  (headquartered  in 
New  Orleans  -  Metairie,  Louisiana)  is  responsible  for  all 
Conservation  Division  programmatic  activities  that  take  place 
on  submerged  land  of  the  Outer  Continental  Shelf  in  the  Gulf 
of  Mexico.  It  is  headed  by  a  Conservation  Manager  who  is 
responsible,  at  the  same  level  and  under  the  same  program 
direction  as  the  other  Conservation  Managers  described  below, 
for  execution  and  coordination  of  the  Conservation  Division's 
Gulf  of  Mexico  program,  involving: 

(1)  Supervision  of  operations  and  activities  for  the  explo¬ 
ration,  development,  and  production  of  oil,  gas,  sulfur, 
and  other  minerals  leasable  under  the  OCS  Lands  Act 

in  accordance  with  operating  and  other  regulations  and 
orders; 

(2)  Supervision  of  the  determination  from  pertinent  geological, 
geophysical,  and  engineering  data  and  evidence  of  the  actual 
or  probable  presence  of  mineral  deposits  of  value  in  specific 
tracts  or  areas,  the  calculation  of  reserves,  the  determi¬ 
nation  of  fair  market  value  of  tracts  offered  for  lease, 

and  the  analysis  of  environments]  factors  relating  to  safe, 
orderly  development. 

B.  Each  Regional  Conservation  Manager  Office  is  headed  by  a 
Conservation  Manager  who  is  responsible  for  execution  and 
coordination  of  those  programmatic  activities  of  the 
Conservation  Division  which  take  place  within  his  area  of 
jurisdiction.  Such  activities  involve: 
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(1)  Supervision  of  operations  and  activities  fur  the 
discovery,  development,  and  production  of  oil  and  gas 
from  leases  on  Federal,  Indian,  OCS  and  curcain  nazal 
Petroleum  Reserve  lands  subject  to  the  various  mineral 
leasing  laws,  and  administers  geothermal  resources 
operating  regulations; 

(2)  Supervision  of  operations  and  activites  for  the  discovery, 
development,  and  production  of  various  minerals  and  solid 
fuels  under  leases  on  Federal  and  Indian  lands,  subject  to 
the  various  leasing  laws  and  operating  regulations ; 

(3)  Determination  from  pertinent  geological  data  and  evidence 
of  the  actual  or  probable  presence  of  mineral  deposits  of 
value  in  specific  tracts  or  parcels  of  public  land,  the 
protection  of  such  mineral  estates  (by  timely  notice, 
withdrawal,  or  classification)  from  inadvertent  disposal 
under  nonmineral  land  laws ; 


(4)  Promotion  of  the  exploration  and  development  of  mineral 
estates  under  applicable  provisions  of  tue  Federal  mining 
or  mineral  leasing  laws; 

(5)  Provision  of  the  administrative  and  supervising  agencies 
involved  in  the  development  of  mineral  estates  oi.  t  ederal 
and  Indian  lands  with  the  geologic  determinations  and 
counsel  requisite  to  the  effective  discharge  of  such 
agencies  responsibilities; 

(6)  Identification  and  classification  of  potential  water 
power  and  water  storage  reservoir  sites; 

(7)  Protection  of  water  power  and  reservoir  sites  on  Federal 
land  by  initiation  of  formal  classification  thereof  and 
forestalling  encumbrancing  of  such  sites  by  furnishing  . 
data  and  recommendations  concerning  other  uses  of 
classified  lands; 


(8)  Continued  review  and  revision  of  land  classifications; 
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(9)  .Preparation  for  publication  and  for  administrative  use 

of  maps  and  reports  on  the  results  of  scientific  investi¬ 
gations  ; 

(10)  Representation  of  the  Conservation  Division  on  the  Survey 
Committee  for  the  Region; 

(11)  Responsibility  for  Conservation  Division  activities  in 
liaison  with  the  Survey  Assistant  Director  for  the  Region; 

and 

(12)  Advice  to  Geological  Survey  representatives  on  Departmental 
field  committees  and  on  interagency  groups . 

C .  Geographic  Area  of  Jurisdiction  of  Conservation  Manager 

Offices  (Regional) . 

(1)  Western  region  (headquartered  at  Menlo  Parle,  California) 
includes  the  States  of  Alaska,  Arizona,  California,  Hawaii , 
Idaho,  Nevada,  Oregon,  Washington,  and  the  Outer  Continents 
Shelf  lying  seaward  of  said  states. 

(2)  Central  region  (headquartered  at  Denver-Lakewood ,  Colorado) 
includes  the  States  of  Arkansas,  Colorado,  Iowa,  Kansas, 
Louisiana,  Missouri,  Montana,  Nebraska,  New  Mexico,  North 
Dakota,  Oklahoma,  South  Dakota,  Texas,  Utah,  and  Wyoming. 

(3)  Eastern  region  (headquartered  at  Washington,  D.  C.) 
includes  all  other  States  of  the  United  States,  Puerto  Rico 
Virgin  Islands,  and  the  Outer  Continental  Shelf  of  the 
Atlantic  Ocean.* 
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October  24,  1974 


Memorandum 

To:  Line  Supervisors,  Conservation  Division 

Through:  Chief,  Conservation  Division 

From:  Director,  U.  S.  Geological  Survey 

Subject:  Conservation  Division  Objectives 

The  onshore  lease  management  study  underlay  during  the  Dast 
several  months  is  now  well  advanced  and  is  showing  the  need  to 
develop  and  strengthen  many  suoervisory  and  evaluation  procedures. 

We  here  at  headquarters  and  I  am  sure  you  on  the  line  have  known 
for  some  time  that  significant  changes  and  much  mere  staff  are 
needed  to  bring  our  operations  into  full  conformance  with 
Departmental  and  Survey  objectives  and  Dolicv,  but  until  now  we 
have  lacked  the  documentary  and  fiscal  suoport  necessary  to  bring 
this  about. 

No  doubt  it  will  take  time  to  bring  about  the  necessarv  changes, 
but  in  the  meantime  our  operations  should  aim  to  the  maximum 
possible  extent  to  achieve  the  following  policies  and  objectives: 

1.  Orderly  and  timely  resource  development,  with  prevention  of 
waste  in  the  extraction  of  mineral  resources. 

2.  Protection  of  environmental  quality  and  the  achievement  of 
exemplary  practices  in  mining  on  the  public  lands. 

3.  Return  of  fair  resource  value  to  the  public. 

4.  Impartial  application  of  lav/s,  regulations,  and  orders 
to  lease  operations. 

For  the  source  of  these  policies,  see  the  Departmental  and 
Survey  Manuals,  Secretarial  Order  No.  2943,  and  my  Administrative 
Digest  letter  of  April  26,  1973. 

These  objectives,  of  course,  may  at  times  be  conflicting,  but  none 
of  them  can  be  sacrificed  for  the  benefit  of  the  others.  Achieving 


a  satisfactory  resolution  of  conflicts  reauires  wisdom,  imagination, 
and  impartiality.  Fortunately,  this  combination  often  yields  a 
fully  acceptable  solution — and  this  is  what  we  must  aim  for. 

Among  the  varied  activities  within  the  Geological  Survey,  I  see 
yours  at  the  top  of  the  list  in  their  importance  to  the  Nation, 
their  difficulty,  and  in  the  challenge  they  offer  to  those  recog¬ 
nizing  the  need  for  the  Nation  to  meet  its  resource  needs  while 
at  the  same  time  maintaining  a  qualitv  environment  and  serving  the 
public  interest  wisely  and  well  in  the  management  of  its  resources. 
-We  are  ..now  .entering  a  period  in  which  it  seems  likely  that  we  will 
receive  the  increased  fiscal  support  necessarv  to  improve  our 
ability  to  carry  out  our  responsibilities,  and  in  the  months  ahead 
we  must,  work  together  to  find,  develop,  and  implement  the  procedures 
for  doing  so. 

I  1.  • 

V.  E.  McKelvey 

cc:  Senior  Scientist  -  103 

AstDir — Env.  Conserv.  -  106 
AstDir— ER  -  171 


2 


c 


iOLOGlCAL  SURVEY 


CONSERVATION  DIVISION 


..  J  .  ,  .. 


\y-\  " - 


-7  ^H^Gid 

I  "***«*•..  ^ 

r 


J  #  *  U  r  M  t  A  U  6  1  A 

*  ^.-.po*  .  r . * 

V  0  *  I  H  0  I 


f  J  *  h  /'*  f. 
p _ _  *v/  V/ 


V.  * inmksota  ]  . 

- 4*  ’  \ 

.  i  .  '  >J. 

V  wUC0H5*h 
\ 


».«•“  .<r 


<  •  / 
i  »  j  *+ 

*  I  ^ 


•  /  /pi:.  —  central  region  ■  •  -  ‘^''V-tcSa^esaor-'il 

. . . |wa,sr - c . v  <f;  dRS-iE^N  .^y 

■II ■■■■!..  v^r— -sr . i-1 . 

S  :  S  *  <*  .  *  *  „  &  \  * k  x.i  • 

V  1  y  •  \  \  .•  y  4  *  “  tMW. 

*  *  ♦  *  •  ...  ••>*,>••'  «&'*•. _ _ 

'  'i  1 — ■ — 


(j  cr-%-* 


•  1 7 

l‘;  . . .  \  ,  J 

«V  ■  '  .  « 


«*  I 


for  ' 

V  "'•'Ct 


/  ^  DENVER- - 

/  '  °  1  0  «  A  D  o  j 

■  Bldg.  23  K 

/  D«nvt»r  r«aoroi  Con»«r 

‘  afo* .  0*nv«/,  Coloiojo  80223 


*Jv 


I  *  «.  \  *  S  *  *  •  9 


^  A, 


Sv  (■ — -J  ***»♦♦«/* 

S  ?  /V'n 

M.  KV 


\ 

(A  l  A  S  K  A  \ 


' 

!  v..*-*  O  •'**,  '* 

.  11  /'A\CM0«A0£  • 

1  •  *  oV 

••  ly/y  ■ 

’  t .  v  .  r  .,  y  **° 


*«rw 


.  i 

"  «  #  »  e  o  I  . 

• 

PwiwLl, 
Afltlil  iS  J 


*  A  M  S  A  8  u  ,  .  I  0  tl  m  :  A. !  ’V  ../  :02S 

.  \\  l:  /  u  ,  «  V  >-w-'  rji,.  -  c  20006 

23  ,  I  . .  V<  J  kCMT«6  /  _ wo^r.ftio«*®-C^46#a 

1  !  tV*  _ _ 7  ph«r»o*.  20*  y 

1  •  •  •aT”V*  .  -  ]  »««*““  /'  , — ......  / 

j  .♦•‘V*  i  //._..-, - V" . ~S  ,»»i»  V* 

i  . . ‘"’a  !»««*»»»//  -  \  \  e*»»k,"V 

v'w...  «.*!.»»«  //  :  \  \  / 

- - -  I!  :  .  \  *C4«*!* 


>3ci«uS*A6  - 
r*— j 


\ 


.  •  r 


/ — v 


i 


1 _ U  T  i  X  V  A  •*>*•*“  \ 

S  *•  ,  )A  f 

»,  *  •  :  y  i  \ 

'  *  ^X;METAIRIE  ''*■  _ 

\  1.>C  lff,..')oiio:  Olltco  Cidj.  \ 

'. ,'•  JJiOiN  Cojttwoy Olvd.  }  f 

Do.  346  £.{, 

MolOii.*,  Loui«iono  70004  \  k 

f).cr.»  :50a -037- 4720 

GULF  OF  MEXICO 
O.C.S.  OPERATIONS 


n  Reglono!  Ooundor!«s 

q  Rcgionol 
v  Monogers Offices 

Division Heodgoarfcr# 
a  AfooOfficos 
District  Of/icos 
•  Dist.  InootcticnO<tic3  1 


J 


GEOLOClTftL  SURVEY 

ORGANIZATION  -  CONSERVATION  DIVISION 


120 


PACIFIC  AREA 

GEOLOvl^T  (Menlo  Park) 

Supv  Phys  Scientist 

(Cull  ins-15 ) 

GS-14/15 

Asst.  Area  Geologist 

(Stephens-14 ) 

GS-13/14 

Geologist  (Marine  Minerals) 

(Hess-13) 

GS-13 

Phys  Sci  Tech 

(Fedewa-5) 

GS-5/7 

Secretary 

(Walls-6) 

GS-6 

Clerk  Typist 

(Irissarry-3) 

GS-3/4 

"Onshore  evaluation  section 

(Menlo  Park) 

*St"(j"l  ION  CHIEF,  Supv  Geologist 
Car to  Tech  (Thyry-7) 

Clerk  Typist  (Johnson-4) 

*Clerk  Typist  cVr'cs-s'* 

Carto  Tech  (Blank-5) 

Carto  Tech 


GS-13/14 
GS-7 
GS-4/5 
GS-3/4 
GS-4/5 
GS-4/5 


.  ENERGY 

RESOURCES  UNIT 

*Supv  Geologist 

(‘Lee- 13) 

GS-13 

Geologist 

(Dockter-9) 

GS-9/12 

Geologist 

(Simoni-9) 

.  GS-9/12 

Geo loci s  t 

AiooR  7 

■  Gs-7/12 

Geologist 

(Brook-12) 

Gs-9/12 

Geologist 

S  oLor- -  7 

GS-7/12 

NON-ENERGY  RESOURCES  UNIT 


*Supv  Geologist  (Cberl indacher-13) 
Geologist  '  (Calzia-12) 
Geologist  (Crowley-12) 

Geologist  A ' 

Geologist'  a «»//««.- 7 

Geologist  (Hovland-?) 


GS-13 
GS-9/12 
Gs-g/ii*; 
GS -9/1  ?• 
GS-7/ 12; 
GS-7/ 12 


*Geol ogi st 
Geologist 
Geologist 
Geologist 


(Sun-13) 

(Smith-12) 

VilIrvLO-^s  -  7  • 
'f  /t  rcoA  rtnr't -7 


GS-13 
GS-9/12 
GS-7/12 
GS- 7/ 1 2 


v 


. 


■ 


DIS 

TRIG  GEOLOGIST 
(Los  Angeles) 

| 

Supv  Phys  Sci 

(Yenne-14) 

GS-1 4  1 

♦Mineral  Economist 

* 

GS-1 1/12 

Secretary 

(V1nce-*5) 

GS-4/5 

Clerk  Typist 

•  ►.  . 

GS-3/4 

Clerk  Typist 

GS-3/4 

*  c/u**  y^pisi' 

174-y 

\J£J 

£?/  '  5 

ADP  UNIT 

pc-» ww***"-**-*-  sn— 

*AD?  Math  Programmer  (Kulpa-11)  GS-7/1 ! 

♦Computer  Aide/Tech 

GS-4/9 

♦Computer  Aide/Tech 

GS-4/9 

i 

GCS  DATA  ACQUISITION  &  ANALYSIS  SECTION 
(Los  Angeles) 

♦Section  Chief,  Supv  Geol/Geophy  (Fouda-14)  .  GS-T 3/14 
♦Geologist  (Paleontologist)  (Roberts-12)  .  GS-1 2/1 3 

♦Geologist/'Pet  Engr.  (Log  Analyst)  GS-1 2/13 

*Cler!<  (Typing)  '  GS-4/5 

♦Clerk  Typist  ‘  (Spiegle-3)  ’  GS-3/4 

Geologist _ _ _ .  _ _ _ GS-7/1 1 


i 


DRAFTING  UNIT 


Carto  Tech 
Carto  Tech 
Carto  Tech 
♦Carto  Tech 


’Engler-9) 

Nord-5) 

|Leetch-5) 


GS-9 
GS-5/6 
GS-5/6 
GS-5/7 


ONSHORE  OIL  &  GAS  SECTION 

♦Geologist 

(McDonald- 12) 

GS-13 

Geologist 

GS-9/12 

♦Phys  .'Sci  Tech 

•  ' 

GS-5/7 

y  Geo! 

G-.T-/3 

OCS  TRACT  SELECTION  &  EVALUATION  SECTION 
(LOS  ANGELES)  


♦Section  Chief,  Supv.  Phy.$ci{3allentyne)GS-13. 


Clerk  (Typing)  (Kantrowitz-4) 
Clerk  Typist 


GS-4/5 


field  reserves  AN3 

UNITIZATION  UNIT 

*Supv  Geol/Pet  Engr  (3ird-13j 

GS-13 

Geologist  (Fernandez-11)..-  • 

GS-9/12 

Geologist  (Prensky-12) 

GS-9/12 

Geologist  (Lore-12) 

GS-9/12 

♦Pet- Engr  ( Ibrahir.-12) 

GS-11/13 

♦Geophysicist  (Phair-11) 

GS-7/1 2 

*Phy.  Sci.  Tech; 

GS-5/7 

♦Geologist 

GS-9./ 12 

'Geologist  .  • . 

GS-9/i 2 

Phy;  Sci;  Terh. 

GS-o/7 

DATA  ACQUISITION  AND 

GEOLOGIC  HAZARD  UNIT 

♦Supv  Geophy/Geol  -(Morris-13) 

.  GS-13 

Geophysicist 

(Krotser-12) 

GS-7/1 2 

Geophysicist 

V  GS-7/1 2 

Geophysicist 

■  GS-7/1 2 

♦Pet  Er.gr 

(Tudor-12) 

GS-7/1 2 

Geologist 

(Owen-11) 

GS-9/12 

Geologist 

tUXU  ' 

GS-9/12 

♦Phy.  Sci.  Tech 

• 

GS-5/7 

Phys  Sci.  Tech 

GS-5/7 

TRACT  SELECTION  AND 
_ EVALUATION  UNIT  #  1 

*SufV.  Geol/Geoph 
Gedogist 
Geclogist 
*Pet  Engr 
Gecphysicist 
Gecphysicist 
Gecphysicist 
*Ph:  Scl  Tech 


Griggs-13) 
Webster-  12) 
Sundin-11 ) 

(Kalra-12) 

(Harris-9) 


GS-1 3 
GS-9/12 
GS-9/ 1 2 
GS-1 1/13 
GS-7/1 2 
GS-7/1 2 
GS-7/1 2 
GS-5/7 


TRACT  SELECTION  AND 
EVALUATION  UNIT  #  2 


♦Supv.  Geol/Geoph 
Geologist 
Geologist 
Geologist 
♦Pet  Engr 
Geophysicist 
Geophysicist 
*Phy  Scl  Tech 


(81ckel-11 ) 

(Dreessen-1 1 ) 

(Slettene-12) 

(Stinson-9) 


•13 


GS- 
GS-3/12 
GS-9/ 12 
GS-9/12 
GS-1 1/13 
GS-7/1 2 
GS-7/1 2 
GS-5/7 


Conserve  t  i  on 


The  Conservation 

» 

U.  S.  Geological 
Department  of  the 


Division 

Survey 

Interior 


The  Conservation  Division  was  organized  July  1,  1925,  and  has  two  primary  functions.  These 
are  (1)  the  classification  of  Public  lands  as  to  their  mineral  character,  their  value  for 
waterpower  and  storage  purposes,  and  the  evaluation  of  mineral  tracts  subject  to  competitive 
lease;  and  (2)  the  supervision  of  operations  incident  to  the  prospecting,  development,  and 
production  of  minerals  on  Federal,  Indian,  Naval  Petroleum  Reserve  Lands  and  the  Outer 
Continental  Shelf  under  lease,  license,  and  prospecting  permits.  Both  functions  are  concerned 
with  the  identification,  efficient  development,  maximum  recovery  and  prudent  use  of  mineral 
and  water  resources  belonging  -o  the  United  States,  or  to  Indians,  and  neither  is  performed 
by  any  other  Government  agency. 

The  classification  function,  carried  out  by  Area  Geologists  and  Hydraulic  Engineers,  is 
performed  pursuant  to  the  provisions  of  the  Act  of  March  3,  1879  (20  Stat.  377),  which 
created  the  Geological  Survey  and  charged  its  Director  with  the  responsibility  of  classi¬ 
fying  the  Public  Lands  of  the  United  States.  The  second-named  function,  carried  out  by  Area 
Oil  and  Gas  Supervisors  and  Area  Mining  Supervisors,  with  support  from  Area  Geologists  and 
Geophysicists,  is  performed  in  accordance  with  the  provisions  of  the  various  mineral  leasing 
laws  and  applicable  regulations  under  authority  delegated  from  the  Secretary  of  the  Interior. 

Functions  of  Area  Offices 

Area  Geologists.  The  functions  of  . the  Area  Geologists  include  offices  and  field  activities 
for:  (1)  inventory  of  mineral  resource  data  as  to  thickness,  quality,  depth,  and  extent  of 

leasable  minerals  for  use  in  Federal  land  administration  and  mineral  management;  (2)  transla¬ 
tion  of  leasable  mineral  resource  data  for  determinations  involving  multiple-use,  exchange, 
surface  interference,  disposal  or  retention  of  mineral  rights  and  areas  subject  to  competitive 
leasing  onshore;  (3)  provide  the  geologic  interpretations  and  analyses  necessary  for  pre-sale 
evaluation  of  lands  to  be  offered  for  competitive  leasing  to  assure  receipt  to  the  Government 
of  fair  value  for  the  mineral  resources  disposed  of;  (4)  review  of  geologic  information  from 
Federal  permittees  and  lessees,  and  independent  geologic  investigations  to  supplement  existing 


data  for  the  claasificatlon  and  evaluation  of  Federal  and,  when  requested,  Indian  lands-  (5) 
geologic  review  of  applications  to  lease,  explore  and  develop  Federal  mineral  lands;  (6)  study 

land  !°?  ?  °n  l6aSfd  lands  for  PurPosea  of  Inventory  and  development;  (7)  provide  Federal 

land-administering  agencies  with  determinations  and  consultation  as  to  the'  classification  and 

evaluation  of  the  Federal  mineral  estate  for  leasable  minerals  and  as  an  advlsori  service  with 
regard  to  the  occurrence  of  locatable  minerals  on  Federal  lands;  and  (8)  release  or  publish  all 
pertinent  (non-proprietary)  mineral  classification  and  evaluation  data  of  a  geotogL  natire  of 
interest  and  value  to  the  scientific  community,  Industry,  and  publlc-at- large . 

Upon  ^recommendation  of  the  Director,  Geological  Survey,  and  under  authority  contained  In 
the  1879  Survey  Organization  Act,  the  President  of  the  United  States,  pursuant  to  the  Act 
of  June  25,  1910,  withdrew  approximately  100,000,000  acres  for  classification  purposes 
believed  to  contain  valuable  nonmetal li ferous  minerals  in  16  states  and  Alaska.  Much  of 
this  acreage  has  subsequently  been  classified  or  restored.  As  of  December  31  1972  there 

outstanding  withdrawals  of  20,590,000  acres  for  coal,  14,206,000  acres  for  oil  shale 
1,620,000  acres  for  phosphate,  and  9,411,000  acres  for  potash.  The  Conservation  Division 
has  also  classified  40,843,000  acres  of  coal  land,  4,000  acres  of  oil  land,  4,081,000  acres 

of  oil-shale  lands  and  390,000  acres  of  phosphate  land,  in  addition  to  the  amount  of 
acreage  withdrawn. 


were 


Under  the^mlneral  leasing  laws,  the  Area  Geologists  determine  and  define  the  "Known  Geologic 
Structure  (KGS)  of  producing  oil  and  gas  fields  as  the  basis  for  discrimination  between 
an  s  subject  to  lease  on  application  or  by  competitive  bidding,  respectively  and  determine 
tor  each  oil  and  gas  lease  application  that  the  land  sought  Is  or  Is  not  within  the  KGS  of 
a  producing  field.  As  of  December  31,  1972,  there  were  727  producing  oil  and  gas  structures 
Involving  11,801,905  acres  In  18  states  defined  as  KGS.  For  every  plan  of  unit  operation 
or  cooperative  development  submitted,  a  determination  of  the  area  properly  subject  geologic¬ 
ally  to  inclusion  therein  and  a  specification  of  the  required  depth  for  an  adequate  test  of 
sue  1  area  ate  provided.  There  was  a  total  of  903  unit  plans  outstanding  on  December  31,  1972, 
nvolving  7,611,277  acres,  and  a  total  of  1,327  terminated  containing  30,749,321  acres. 

First  discoveries  of  oil  and  gas  under  application  leases,  and  discoveries  of  new  oil  or 
gas  fields  or  deposits  pursuant  to  the  Act  approved  December  24,  1942  (56  Stat  1080)  are 

appraised  and  reported  by  the  Division  to  the  Bureau  of  Land  Management  for  their  pertinent 
effect  on  rent  and  royalty  liabilities. 


The  Area  Geologist  determines  the  quantity,  thickness,  depth,  extent,  quality,  and  pitch 
of  minerals  and  mineral  deposits  occurring  in  land  tracts  offered  for  competitive  lease 
and  provides  geologic  analysis  of  land  subject  to  prospecting  in  accordance  with  the 
mineral  leasing  laws.  Area  Geoi^ists  advise  as  to  the  validity  of  geologic  data  known  or 
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proffered  in  support  of  mineral  discovery  4  Federal  n  4  " 

exploitation  phases  of  mineral  recovery  the  Area  rental  f  8  h<1  exPloratory  and 

surface  geologic  hazards  and  conditions  liletv  lo  hi  ®  ^‘ermines  surface  and  sub- 

geo  logic  Reports  mlnlng  3"d  ^ 

i;:.8rs:«1r:r:s:“r0'.s:s[:“!  rznixr  e«~»*  - 

lutz  is  e*^: 

Area  Hydraulic  Engineers.  Activities  required  of  the  Area  Ha  ,, 

performance  of  their  function  to  classify  the  Public  tT  %  En8lneers  in  the 

water  storage  possibilities  include  field  investi^M onl  33  ^  r  waterPow«  end 
Of  basic  data  on  water  resources,  topographic  Ind  ^IoY  °r  the  collection 

investigations  incident  to  the  preparation  of  ?  8e°logic  characteristics;  office 

cation  of  lands  that  have  potential  for  purposes  df^  t31*3  mld  reports  >  the  classifi- 
Storage;  the  elimination  from  classification  lands  fn  develoPraent  or  water 

for  power  or  storage  purposes;  the  proclssinc  of  sn  w  f°  be  lmPrope^y  classified 
across  Public  Lands  classified  for  Reservoir!  aPPlications  for  rlgths-of-„ay  on  or 
transmission  lines,  or  other  related  uses-  She  r  SC™ctures*  conduits,  canals, 
be  taken  by  the  Federal  Power  Commission  on  DetiIi°T  3t  °"  °f  aPProprlaee  action  to 
of  the  Federal  Power  Act;  the  preparation  and  determinations  under  section  24 

Management  on  the  waterpower  or  water-storage  value'of0!  °i  ItpOV?a  to  the  Bureau  of  Land 
Public  Land  Laws;  and  the  furnishing  to  Stale  and  Lf  ?' S  SOU£hC  under  a  variety  of 
corporations  concerned  with  the  conservation  and  agencies,  individuals,  and 

data  bearing  on  the  problems  of  waterpower^  imgSuo't  resourcea.  Pertinent 

water  suppUes  for  municipal  and  industrial  use  In  thS*P,  hll  f00*"1.  navigation,  and 

l9?2' .  a  t°tal  of  14,296,781  acres  of  Public  Land  In  Si  I  I  states-  As  °f  December  31 

valuable  for  water  resource  development  0.,r„„  ,21  states  had  been  classified  as 

prlate  legislative  and  administrative  authority! *  ^  ^  US6  ^  dlSP°Sal  Under  apPro- 

Area  Oil  and  Gas  SuDarvi  o r\ -r- o  <pi. .  , 

extracted1? SP6C tinS*  develoP™enB.  andVoducUol^f 'irZTolT  Operatlona 

bands,  and  ^.in^.^I^S:6' “ 


The  duties  of  the  Area  Supervisors  inclu  the  advance  approval  of  development  plans  and 
operating  procedures;  the  periodic  inspection  of  leased  properties  to  assure  orderly  and 
efficient  development  of  oil  and  gas  deposits  through  proper  engineering  control  and  labora 
tory  assistance,  and  the  maintenance  of  proper  records  of  production;  the  enforcement  of 
Federal  regulations  to  assure  orderly  development,  best  engineering  practices,  prevention  o 
waste  and  safety  and  welfare  of  workmen;  the  accumulation  and  correlation  of  stratigraphic, 
geologic,  production,  and  graphic  records  for  use  in  engineering  studies:  the  study  and 
development  of  improved  production  techniques  applicable  to  any  given  field  to  assure 
optimum  production  rates  and  to  prevent  underground  waste  of  oil  and  uneconomical 
expenditure  of  reservoir  energies;  the  analysis  of  oils,  gases,  waters,  oores,  etc,, 
in  furtherance  of  such  engineering  endeavor;  and  the  determination  and  collection  of 
the  royalty  liability  of  each  producer. 

Area  Mining  Supervisors.  Activities  required  of  the  Area  Mining  Supervisors  in  the 
performance  of  their  functions  of  supervising  operations  and  activities  concerned  with 
the  prospecting,  development,  and  production  of  various  minerals,  fuels,  and  fertilizers 
on  Public,  Indian,  and  Acquired  lands  subject  to  the  various  mineral  leasing  laws,  include 
advance  approval  of  operating  plans  and  procedures  and  deviations  therefrom;  field  inspec¬ 
tions  for  the  measurement  of  and  the  accounting  for  all  minerals  produced  to  assure  a 
proper  determination  of  royalty  liabilities;  periodic  visits  to  effect  the  enfoi cement  of 
regulations  governing  mining  and  milling  methods  and  the  safety  and  welfare  of  employees; 
field  investigations  and  studies  looking  to  the  improvement  of  recovery  and  milling 
practices;  the  estimation  of  the  reserves  of  coal  and  other  minerals  in  Public  Lands;  the 
preparation  of  engineering  reports  and  recommendations  as  to  leasing  matters  for  guidance 
of  appropriate  administrative  officials  in  the  Interior  Department;  and  the  provision  of 
a  general  consulting  service  on  the  coal,  potash,  sodium,  and  phosphate  resources  of  the 
public  domain  to  the  officials  of  numerous  Federal  agencies, 

Indian  Lands.  The  Conservation  Division,  in  addition  to  furnishing  technical  advice  to 
the  many  agency  superintendents  and  the  Office  of  Indian  Affairs,  performs  for  that 
bureau  supervisory  duties  under  leases  issued  for  restricted  Indian  Lands  similar  to 
the  duties  it  performs  under  leases  for  Public  Lands,  In  addition  to  coal,  oil,  gas, 
and  other  minerals  subject  to  lease  under  Public  Land  laws,  the  Indian  Land  laws  provide 
for  leasing  of  metalliferous  and  nonmetallif erous  minerals  generally.  The  lode  and 
placer  laws  are  not  applicable  to  Indian  Lands,  Accordingly,  the  Survey  has  undei 
supervision  leases  for  such  minerals  as  asbestos,  bentonite,  copper,  gilsonite,  gold, 
guano,  lead,  limestone,  marl,  silver,  tungsten,  vanadium,  vermiculite,  and  zinc.  In 
general,  the  conservation  practices  adopted  for  use  on  Public  Lands  are  applicable  on 
TonHq  qnd  b*ve  1 fame  beneficial  results  irrespective  of  the  particular 


Acauired  Lands.  The  President's  Reorganization  Plan  No.  3  of  1946  transferred  to  the 
Department  of  the  Interior  Jurisdiction  over  mineral  deposits  on  lands  (generally 
designated  as  Acquired  Lands)  held  by  the  Department  of  Agriculture.  Subsequently, 
the  Act  of  August  7,  1947  (61  Stat.  913),  provided  authority  to  lease  the  nonmetalli- 
ferous  minerals  on  such  lands  as  well  as  most  other  acquired  lands  and  extended  the 
mineral  leasing  law  (Act  of  February  25,  1920,  as  amended)  to  the  Acquired  Lands. 

The  Conservation  Division  discharges  the  same  responsibilities  for  classification 
and  supervision  on  Acquired  Lands  as  maintained  on  Public  Lands.  In  addition,  there 
are  applicable  regulations  for  the  leasing  of  metallic  minerals  on  certain  of  the 

Acquired  Lands  transferred  to  this  Department  under  Reorganization  Plan  No.  3  of  1946. 

Naval  Petroleum  Reserve  Lands.  In  addition  to  the  work  relating  to  leasing  and  super- 
vision  on  Public,  Indian,  Acquired,  and  Outer  Continental  Shelf  Lands,  the  Conservation 
Division,  by  cooperative  arrangement  with  the  Department  of  the  Navy,  furnishes  technical 
advice  and  supervises  operations  for  the  drilling  and  production  of  oil  and  gas  in  Naval 
Petroleum  Reserves,  except  Reserve  No.  1  (Elk  Hills).  Also,  the  Conservation  Division 
is  called  upon  by  many  other  departments  for  technical  advice  prior  to  leasing  or  dis¬ 
posal  of  lands  valuable  for  minerals  and  oil  and  gad. 

Outer  Continental  Shelf  Mining.  The  Outer  Continental  Shelf  Lands  Act  provides  for  the 

issuance  of  leases  for  the  mining  of  minerals  other  than  oil,  gas,  and  sulfur  for  the  OCS. 

No  leases  are  currently  in  effect,  but  regulations  are  drafted  and  the  environmental  impact 
of  offshore  mining  is  under  study. 


Staff  Meeting 
Area  Geologist's  Office 

April  11,  1977 

.  following  information  is  the  latest  we  have  on  the  reorgani¬ 
zation.  As  more  information  becomes  available,  we  will  let'you 
know. 


Reorganization  Guidelines 


Drafting,  typing,  Hess,  Cresswell >  remain  directly  supervised  by 
the  Area  Geologist. 


Energy  Unit 


Non-Energy  Unit 


Cl  ass i fi cati on 


Lee  (Supervisory  Geol) 

Sun 

Brook 

2  Geol .  vac. 

Solomon 

PST 


Oberl indacher  (Supervisory  (Vacant) 

Geol)  Smith 

Calzia  Fernandez 

Crowley  Osvald 

Hovland  Shimamoto 

Geologi st 
PST/PSA 


(There's  always 


a  possibility  you  will  transfer  around). 


Go  to  ycur  unit  head  for  questions.  If  additional  assistance  is 
needed,  then  go  to  the  Area  or  Assistant  Area  Geologist. 


Unit  heads  have  the  following  duties:  approving  leave,  OC  and 
BPA  purchases;  okaying  field  work;  assigning  work  to  the  summer 
aids,  PST 1 s  and  PSA's.  You  will  request  promotions  from  your 
unit  head. 


The  Area  Geologist  will  still  approve  the  following:  travel 
vouchers,  travel  authorizations,  publications,  controlled  prop¬ 
erty  (9-064). 

Attendance  at  meetings  are  approved  by  Reston. 

Approval  for  training  -  Up  to  $100  -  Area  Geologist 

$100-250  -  Acting  Conservation  Manager 
$250  and  up  -  Reston 

Next  three  years 

Elko,  NV.  (oil  shale)  + 

Succer  Creek,  Oregon-Idaho  (Na  ) 

Hawley  Creek,  Idaho  (P-Or) 

Lower  Valley,  Idaho  (PzOr) 

KLA  establishment 


*Montello,  Nevada 

*So.  end  Pequops,  Nevada 

*Coaldal e,  Nevada  (K?0  +  coal) 

Alunite  investigations  (K?0  +  AT) 

Environmental  input  ^ 

*Will  need  formal  project  descriptions  and  approval. 
Cl assi fi cation 


1.  California  desert  study 

2.  Bj^M/GS  Min.  Apps. 

3.  2  classification  maps 

4.  Damsites  (Oregon,  California) 

5.  Review  literature  for  mineral  card  preparation  and  maintenance 
o.  Review  and  action  on  withdrawals 

7.  Process  coops 

3.  Review  minutes  and  provide  other  editorial  services 

9.  Maintain  classification  maps  (1:500,000 

10.  ADP  functions 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 

Conservation  Division 
Area  Geologist's  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 


September  9,  1977 


Memoranda 


m 

k  i  < 


To:  Menlo  Park  Personnel,  Office  of  the  Pacific  Area  Geologist 

From:  Area  Geologist,  Pacific  Area 

Subject:  Reporting  to  Unit  Supervisors 


In  order  to  help  keep  our  new  unit  supervisors  better  informed 
about  the  activities  of  the  personnel  in  the  unit  for  which  they 
are  responsible,  we  have  requested  that  the  supervisors  initial 
all  timesheets  before  they  are  submitted  to  the  timekeeper.  They 
will  be  responsible  for  assuring  that  all  project  numbers  are 
valid  and  appropriate  for  the  work  performed.  They  also  will  be 
responsible  for  insuring  the  validity  of  all  overtime  indicated, 
so  make  sure  they  are  informed  before  the  extra  work  is  performed 


Smith,  Throckmorton,  Villalobos,  and  Hicks  should  report  to 
Stanley  Sun.  In  the  absence  of  the  Onshore  Evaluation  Chief, 
Johnson,  Oates,  Thury,  Blank  and  the  new  carto  tech  will  also 
report  to  Stanley.  Dockter,  Simoni,  Moore,  Brook,  and  Solomon 
should  report  to  Bill  Lee.  Calzi a,  Crowley,  Kuniyoshi ,  Miller, 
and  Hovland  should  report  to  Peter  Oberl indacher .  Hess,  Fedewa, 
Wells,  and  Irissarry  should  report  to  Vern  Stephens  or  to  me. 

If  your  unit  supervisor  is  absent  on  timesheet  day  or  when  you 
wish  to  request  overtime,  you  should  report  to  Vern  or  to  me. 

To  further  aid  in  the  exchange  of  information,  you  should  route 
ycur  monthly  reports  through  the  same  supervisors.  They  will 
be  responsible  for  insuring  that  all  output  is  accurately  reported 
and  that  appropriate  statements  are  included  in  the  narrative 
portion  of  the  report. 


Henry  L.  Cull  ins 


» 


Leasable  Mineral  Value  Determinations 


History  of  Mineral  Land  Custom  and  Legislation 

During  the  Middle  Ages  under  early  Germanic  law,  the  miner  enjoyed  unusual 
liberty  in  that  he  was  free  to  stake  out  mining  claims  on  waste  land  based  on 
charter  granted  by  the  feudal  overlords  and  the  customs  of  the  area.  Right  to 
the  use  of  water,  rights  of  way  for  access,  and  timber  for  buildings  were  included. 
Payment  of  a  royalty  was  made  and  a  small  rent.  The  Germanic  custom  of  free 
mining  influenced  English  mining  law,  and  apart  from  the  concept  of  the  Royal 
mine  by  which  gold  and  silver  were  the  exclusive  property  of  the  crown,  mines  in 
England  belonged  to  the  owner  of  the  freehold.  In  general  these  laws  and 
traditions  were  transplanted  to  the  mining  areas  of  the  United  States. 

The  original  13  colonies  obtained  title  to  their  land  under  colonial  grants  from 
the  King.  Most  of  the  charters  granted  title  to  the  mines  subject  to  rent.  In 
1785  the  Continental  Congress  passed  "An  Ordinance  for  Ascertaining  the  Mode  of 
Disposing  of  Lands  in  the  Western  Territory"  which  made  provision  for  the  sale  of 
land  but  reserved  "one  third  part  of  all  gold,  silver,  lead  and  copper  mines  to 
be  sold  or  otherwise  disposed  of  as  Congress  shall  hereafter  direct".  After  the 
Revolution,  the  public  lands  were  regarded  as  a  potential  source  of  funds  for 
paying  the  war  debts  and  three  sales  were  made  before  organization  of  the  present 
government  March  4,  1789.  This  policy  was  continued  by  the  first  general  act 
passed  in  1796  (1  Stat.  469)  which  provided  for  the  sale  of  agricultural  lands 
in  Ohio,  and  established  a  system  of  rectangular  surveys.  A  statute  in  1800  also 
authorized  the  sale  of  land  with  a  right  to  purchase  on  credit.  This  system 
failed  miserably  and  was  abandoned  in  1820  after  a  series  of  statutes  relieving 
debtors  of  their  defaults. 

After  1830,  Congress  adopted  the  policy  of  er.cot raging  settlement  and  development 
of  the  public  domain  rather  than  raising  money  from  its  sale.  The  result  was 
the  passage  in  1841  of  the  General  Pre-emption  Act  which  provided  citizens  who 
'settled  upon  and  improved  surveyed  public  laid  to  enter  160  acres  or  less  at  a 
minimum  price  of  $1.25  per  acre.  This  was  not  successful  and  the  policy  of  sale 
for  revenue  was  terminated  by  The  Homestead  Law,  May  20,  1862  (Rev.  Stat.  2289-2303) 
which  provided  for  the  outright  transfer  of  title  to  settlers  who  complied  with 
certain  conditions  regarding  residence,  cultivation,  and  use.  This  law  was 
amended  by  a  number  of  subsequent  acts.  During  this  period,  mineral  policy  was 
essentially  that  of  free-mining,  based  largely  on  local  mining  customs  which  had 
attained  the  force  of  law  in  the  mining  camps  on  the  public  domain,  and  the 
promotion  of  mineral  development.  The  first  statute  was  the  Mining  Law  of  1866 
which  applied  to  lodes  or  veins  bearing  "gold,  silver,  cinnabar  or  copper". 

It  confirmed  existing  mining  claims  and  authorized  patenting  of  lode  locations. 

It  stated,  "...  the  mineral  lands  of  the  public  domain,  both  surveyed  and 
unsurveyed,  are  hereby  declared  to  be  free  and  open  to  exploration  by  all  citizens 
of  the  United  States".  This  act  stimulated  development  of  the  mineral  resources 
of  the  west,  and  although  its  provisions  have  been  largely  superceded,  it  has 
continued  to  be  the  basic  policy  of  federal  mining  legislation.  The  mining  laws 
finally  were  formalized  in  the  Act  of  May  10,  1872  (Rev.  Stat.  2319)  which  provides 


that  "all  valuable  mineral  deposits  in  lands  belonging  t*>  the  United  States  both 
surveyed  and  unsurveyed,  are  hereby  declared  to  be  free  and  open  to  exploration 
and  purchase,  ***  by  citizens  of  the  United  States  and  those  who  have  declared 
their  intention  to  become  such".  At  that  time,  interest  was  principally  in  .he 
metalliferous  minerals  and  the  laws  were  framed  with  such  in  mind,  provision 
being  made  for  both  lode  and  placer  claims.  The  placer  law,  July  9,  J-870 
(16  Stat.  217)  was  intended  to  apply  to  gold  and  silver  distributed  throug 
deposits  of  sand  and  gravel.  By  the  Act  of  August  4,  1892  (27  Stat.  348),  the 
placer  law  was  extended  to  apply  to  lands  chiefly  valuable  for  building  s  > 
and  by  later  acts  it  was  made  to  apply  to  oil  and  gas,  salin< ss  and  other  minerals. 
Coal  land  was  sold  under  the  coal  land  law  approved  March  3,  1873  (17  Stat.  607). 
Under  these  laws  and  by  grants  to  states,  railroads,  and  for  reclamation,  much 

valuable  mineral  land  passed  into  state  and  private  ownership. 

By  the  end  of  the  19th  Century,  however,  public  sentiment  for  conservation  of  our 
natural  resources  was  building  up,  and  in  1891  Congress  authorized  the  President 
to  withdraw  land  for  the  forest  reserves.  A  national  conservation  commission  was 
formed  in  1909  to  inventory  natural  resources,  and  conservation  became  a 
established  national  land  policy  during  the  Theodore  R°°sevelt  administration  and 
withdrawals  of  coal-land  and  oil-and-gas  lands  were  made  by  Presidential  order. 
Theodore  Roosevelt  maintained  that  executive  withdrawals  were  valid  under  the 
general  supervisory  power  which  the  President  possessed  with  respect  to  public 
K  of  the  United  States.  His  successor,  Taft  because  of  his  i-ate  conservation 
asked  Concress  for  blanket  approval  of  withdrawals  which  was  done  by  the  Picke 
Act"  or  the  "Withdrawal  Act"P(36  Stat.  847  (1910),  43  USC  141-143).  Withdrawal 
under  the  authority  of  that  act  was  tested  in  court  and  from  the  de““°n  ... 
President  emerged  as  an  executive  with  broad  supervisory  powers  over  the  public 
lands,  limited  only  by  expressly  declared  Congressional  policy. 

For  10  years  Congress  made  no  decision  as  to  what  to  do  with  the  lands  withdrawn 
for  metalliferous  location  under  the  Pickett  Act,  although  an  Act  to  authorize 
exploration  for  and  disposition  of  potassium  was  passed  October  2,  1917. _  In 
August  1919,  Senator  Smoot  introduced  a  bill,  that  limited  land  valuable  for  coal, 
phosphate,  oil,  oil  shale,  gas  and  sodium  to  leasing.  It  became  effec  ive 
February  25,  1920.  This  system  by  which  title  to  the  land  undergoing  mi  * 
development  would  remain  with  the  United  States  was  a  complete  policy-. departure 
from  the  system  under  the  mining  location  laws  under  which  the  locator  mig 

obtain  fee  title  to  the  land. 

Subsequent  acts  have  supplemented  the  Mineral  Leasing  Act  of  1920.  The  leasing 
of  sulphur  lands  in  Louisiana  was  approved  in  1926  and  m  New  Mexico  in  9  . 
Leasing  for  chlorides,  sulfates,  carbonates,  borates,  silicates  or  nitrates  of 
potassium  was  legislated  in  1927.  The  Taylor  Grazing  Act  of  1934  authorized 
temporary  withdrawals  of  land  valuable  chiefly  for  grazing  for  classification  to 
determine  its  highest  use.  The  land  continued  to  be  subject  to  mining  location. 

The  Acquired  Land  Leasing  Act  was  passed  in  1947,  the  Common  Varieties  A 
1955,  and  the  Defense  Withdrawal  Act  in  1958. 


Interest  in  the  concept  of  multiple  uses  of  the  public  land  had  been  growing  ever 
since  the  withdrawal  days.  However,  mining  locations  could  not  be  made  on  an 
renorted  valuable  for  the  leasable  minerals,  on  which  application  to  lease  hau 
bSn  fUedlr  on  which  a  lease  or  permit  had  been  granted  until  the  Potash  Leasing 
Art  of  1927  which  permitted  the  location  of  fissure  veins  under  the  mining  law 
on  lands  subject  to  potash  leases.  Actually  the  conflict  between  the  mining  laws 
and ^ the  leasing  act  was  academic  until  the  uranium  boom  on  the  Colorado  Plateau 
in  the  late  1940's.  Uranium  ores  were  found  in  sedimentary  rocks  a-so  Pot«n^  V 
v^luablefor  oil  and  gas.  It  has  been  estimated  thatasnuchaspercer  of  the 
available  uranium  lands  were  already  under  federal  oil  and  gas  leases. 

Atomic  Energy  Act  of  1946  complicated  the  matter  by  reserving  to  the  United  States 

HimSrbe^ 

A  Permanent 

solution  was  found  in  Public  Law  585,  The  Multiple  Mineral  Development  Act  of 

‘^“operations.  The  Multiple  Surface  Use  Act  enables  the  government  to  dispose 
of  surface  resources  on  dormant  or  spurious  mining  locations. 

Although  u"der^the^constitution^Congress^has^almost^unlimited^power^over^the^^ 

^mineral  resources  on  the  federal  lands  until  the  Mining  and  Minerals  Policy 
Act  approved  December  31,  1970  in  which  is  stated: 

The  Congress  declares  that  it  is  the  continuing  policy  of  the  Federal  Govern- 

«sj£-22S .-“S I: 

including  the  use  and  recycling  of  scrap  to  promote  th“ 

■use  of  our  natural  and  reclaimable  mineral  resources,  and  (4)  the- study  ana 

development  of  methods  for  the  disposal,  control,  a"d  -^“tflessen 
mineral  waste  products,  and  the  reclamation  of  mined  land,  so  as  to  lessen 
any  adverse  impact  of  mineral  extraction  and  processing  upon  the  physical 
environment  that  may  result  from  mining  or  mineral  activiti  . 

For  the  purpose  of  this  Act  "minerals"  shall  include  all  minerals  and 
mineral  fuels  including  oil,  gas,  coal,  oil  shale  and  uramu  . 


Resource  Evaluation  in  the  Conservation  Division 

Geologic  work  in  the  Conservation  Division  can  be  divided  into  four  comprehensive 
categories: 

1.  Accumulation  of  basic  geologic  data 

2.  Mineral  land  classification 

3.  Mineral  land  evaluation 

4.  Lease  management  support 

Basic  Data  Collection 

Before  any  classification  or  evaluation  actions  can  be  executed  or  any  lease 
management  support  activities  undertaken,  an  inventory  of  leasable  mineral 
resources  on  Public,  acquired,  Indian,  and  O.C.S.  lands  must  be  made.  Information 
on  the  thickness,  quality,  depth  and  extent  of  each  leasable  mineral  must  be 
accumulated.  This  data  collection  makes  up  the  bulk  of  our  field  work,  and 

includes,  but  is  not  limited  to: 

1.  Compilation  of  existing  data  from: 

a.  Published  literature,  theses,  and  unpublished  reports. 

b.  Files  of  area  geologists,  area  mining  supervisors,  and  other  U.S.G.S. 

offices . 

c.  State  agencies  and  industry. 

d.  Lithologic  and  electric  logs  of  tests  for  oil  and  gas,  water  wells 
and  seismic  shot  holes. 

2.  Geologic  mapping  by  quadrangle  or  by  strip  maps,  and  geologic  examination 
of  specific  tracts. 

3.  Drilling  and  electric  logging  to  supr»lement  mapping. 

4.  Collection  of  samples  from  formations  bearing  leasable  minerals  drilled 
by  tests  for  oil  and  gas.  (In  most  wells,  beds  containing  coal  and  some 
of  the  other  leasable  minerals  are  at  rather  shallow  depth,  and  are 
penetrated  before  surface  casing  is  set.)  Hence  Geological  Survey  personnc 
must  be  on  the  rig  at  the  time  these  beds  are  drilled,  make  their  own 

.depth  measurements  and  grab  their  own  samples.) 

5.  Collection  and  preparation  of  samples  for  analyses  to  determine  grade 
and  purity  of  the  material. 

From  these  data,  the  following  maps,  charts,  and  reports  can  be  prepared  to  furnisl 
bases  for  the  various  classification  and  evaluation  actions  and  lease  management 

support  activities: 

1.  Geologic  maps  and  sketches  and  cross  sections. 

2.  Isopach  maps  of  beds  of  leasable  material. 

3.  Structure  contour  maps. 


4.  Thickness  of  cover  maps 

5.  Tables  showing  chemical  composition  and  quality  of  each  leasable  material, 

6.  Quantity  estimates  of  the  resources  of  each  leasable  material. 

7.  Township  reports, 

8.  Reports  for  publication. 

Mineral  Land  Classification 

The  classification  activities  of  the  Conservation  Division  are  derived  from  the 
organic  act  creating  the  Geological  Survey  (March  3,  1879,  20  Stat.  377-394) 
which  charged  the  Director  with  "the  classification  of  the  public  lands,  and 
examination  of  the  geological  structure,  mineral  resources,  and  products  of  the 
national  domain."  Subsequent  statutes  that  have  modified  or  extended  the  class¬ 
ification  function  have  been  discussed  under  "History  of  Mineral  Land  Custom  and 
Legislation"  and  are  listed  in  the  appendix. 

The  purpose  of  classifying  the  lands  as  to  mineral  character  is  to  define  the 
areal  and  depth  limits  of  each  of  the  leasable  minerals  and  hence  be  able  to 
make  a  scientific  estimate  of  the  quantity  of  each  resource  available.  By  doing 
this,  the  United  States  can  prevent  improvident  disposal  of  its  mineral  estate, 
conserve  natural  resources,  and  assure  that  the  lands  are  used  for  as  many 
purposes  as  possible  and  to  their  greatest  value. 

Classification  anticipates  and  assumes  the  ultimate  coming  of  conditions 
.favorable  for  the  development  and  marketing  of  the  commodity.  It  is  not  concerned 
with  economic  condition;  that  make  feasible  the  exploitation  of  the  deposit  at 

the  present  time. 

The  first  step  in  the  classification  procedure  is  the  withdrawal  of  lands 
containing  leasable  mineral  from  entry,  exchange  or  sale  under  the  Withdrawal  Act 
*of  1910.  Next,  classification  standards  are  established  for  each  leasable  mineral. 
Since  only  the  ultimate  value  of  the  material  is  important,  these  standards  sec 
minimum  limits  on  the  intrinsic  factors  of  thickness,  quality  and  areal  extent 
and  maximum  limits  on  depth. 

Classification  actions  are  of  two  types: 

1.  Informal  classification 

a.  Delineation  of  lands  valuable  prospectively  for  the  various  leasable 
minerals.  >Ticluded  are  all  lands  where  the  geologic  data  available 
suggest  that  the  mineral  may  be  present  in  such  quantity  and  quality 
as  to  meet  classification  standards,  when  geologic  data  are  not 
adequate  for  ■formal  classif ication.  However,  this  classif icati. u 
serves  to  prevent  alienation  of  the  land  until  formal  classification 
is  made. 
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b.  Land,  mineral  and  waterpower  resource  reports.  These  reports 
are,  in  effect,  informal'  classifications  of  the  land.  They 
provide  the  land  administering  agencies  involved  in  retention, 
exchange,  multiple  use  or  disposal  activities  a  determination 
of  the  mineral  classification  of  the  particular  lands  affected. 

2.  Formal  Classification 

a.  Preparation  of  minutes  of  the  Mineral  Land  Classification  Board 
classifying  the  land  for  the  various  leasable  minerals  and  for 
geothermal  resources. 

b.  Preparation  of  land  classification  plats. 

c.  Preparation  of  mineral  land  classification  orders  with  recom¬ 
mendations  to  the  Bureau  of  Land  Management  for  restoration 
of  the  lands  involved  and  publishing  in  the  Federal  Register. 

Mineral  Land  Evaluation 


The  evaluation  functions  of  the  Conservation  Division  stem  from  the  Mineral 
Leasing  Act  of  1920  and  subsequent  acts.  These  have  been  discussed  under 
"Hisotry  of  Mineral  Land  Custom  and  Legislation"  and  are  listed  in  the 
appendix.  In  general,  these  activities  include  investigations  made  before 
the  land  is  leased. 

The  purpose  of  mineral  land  evaluation  is  to  obtain  geologic  data  necessary 
for  planning  and  estimating  economic  mineral  reserves  for  leasing  of  the 
Federal  mineral  estate.  This  work  includes: 

1*  Determination  of  which  lands  should  be  subject  to  competitive 
leasing  for  each  mineral  and  which  lands  should  come  under  the 
prospecting  permit  provisions  of  the  mineral  leasing  acts. 

2*  Delineate  and  publish  in  the  Federal  Register  areas  that  contain 
deposits  of  leasable  minerals  subject  only  to  competitive  leasing. 

3-.  Provide  scientific  and  technical  advice  and  information  to  the 
Bureau  of  Land  Management  and  other  land-managing  agencies 
including  the  selection  of  tracts  to  be  offered  for  lease  sales 
and  their  evaluation  for  purposes  of  obtaining  a  fair  market 
value  return. 

Areas  subject  only  to  leasing  should  contain  deposits  capable  of  being 
developed  and  exploited  under  today's  economic  conditions  and  by  the 
technology  of  today's  mining,  oil  and  gas,  and  geothermal  resources 
industries.  Hence,  in  setting  up  evaluation  standards  for  known  leasing 
areas  the  limiting  factors  should  include  not  only  exi stence  based  on  the 
intrinsic  factors  of  thickness,  quality,  depth  belov/  ground  surface,  and 
extent,  but  also  workability  based  on  the  extrinsic  factors  of  access, 
distance  to  market,  mining  conditions,  and  other  economic  considerations. 
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Evaluation  actions  include: 


ation  actions  — 

1  Definition  of  known  leasing  ar ® ^nd^om^e^th^rmal  Resource  Areas. 

U  of  producing  oil  and  gas  fie ^“^^ittee  are  prepared,  reviewed 
Minutes  of  the  mineral  Land  Eval  ^  with  one  copy  to  the 

and  approved,  a  known  le^s^  a  ^  description  published  in  the 
Bureau  of  Land  Management  and  a  land  ce 

Federal  Register 


2. 


Pwlpral  Reqx5i.ei_. 

Pre-lease  evaluation  of  lands  in  ^selecting  tracts  for 

^“e^:  sales^  ^determining  a  fair  market  value  of  the 

resources  present. 


resouitcj  ? - - 

e  ..„i»flSed  Federal  lands  subject  to 
3.  Identification  of  tracts  o  geothermal  wells, 

drainage  by  operating  oil,  gas,  or  g 

,  reserves  in  known  leasing  areas  and  in 

A  Determination  of  miner  - 

other  areas  subject  to  ea 


5. 


,  .  and  review  of  tracts  eligible  for  lease. 

6  Environmental  analysis  and  revie 

•ble  surface  interference  from  operations  mvoln  g 
7.  Reports  on  Posslb  . 

two  or  more  commodities, 

Lease  Management  Support  from  the  leasing 

The  geologic  support  activities^  ^^t|pith  ^administration^ 

acts  and  inclu  e  purpose  of  these  ac  nroduced  under 

.  sins  looses  and  permits,  me  ,  minerals  prooucea 

op 

!.  Special  purpose  lease  mapping. 

2.  Reservoir  studies  and  mine  studies. 

3  Leasehold  reserve  studies  and  computations. 

A  Determinations  of  oil  and  gas  production  rates. 

5.  Determinations  of  productive  limits  of  oil  and  gas  fiel  •  as  o 
August  8,  1946. 


7 


.6. 


Determination  of  Federal  leases  in  danger  of  drainage  by  oil 
and  gas  or  geothermal  operations. 

7.  Review  of; 

a.  Lease  development  plans  in  Federal  permits  and  leases. 

b.  Notices  of  intention  to  drill#  deepen,  or  plug  back  wells 
for  oil  and  gas  or  geothermal  resources. 

c.  Development  contracts. 

d.  Unit  plans  and  participating  areas. 

e.  Requests  for  abandonment  of  wells  or  mines. 

Because  there  has  been  confusion  in  the  distinctions  and  similarities  between 
mineral  land  classification  and  mineral  land  evaluation,  a  summary  is  pre¬ 
sented  in  the  appendix. 
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MINERAL  LEASING  ON  PUBLIC  LANDS 


Authority 


Public  Domain.  The  act  of  February  25,  1920  (41  Stat.  437;  30  U.S.C., 

181  et  seq.),  as  amended  and  supplemented,  including  the  amendatory  act 
of  August  8,  1946  (60  Stat.  950;  30  U.S.C.,  sec.  181  et  seq.)  and  the 
act  of  .September  2,  1960  (74  Stat.  781;  30  U.S.C.,  sec.  181  et  seq.). 

Acquired  lands.  The  Mineral  Leasing  Act  for  Acquired  Lands,  enacted 
on  August  7,  1947  (61  Stat.  913;  30  U.S.C.  351-359).  The  authority 
*  conferred  upon  the  Secretary  by  the  act  supersedes  the  authority  conferred 
upon  him  by  section  402  of  Reorganization  Plan  No.  3,  effective  July  16, 
1946  (3  CFR  1946  Supp.,  chapter  IV)  except  as  to  leases  or  permits 
outstanding  on  August  7,  1947. 

Special  Acts.  Rights-of-way.  The  act  of  May  21,  1930  (46  Stat.  373; 

30  U.S.C.  301-306),  authorizes  the  Secretary  of  the  Interior  to  lease 
deposits  of  oil  and  gas  in  and  under  railroad  and  other  rights-of-way 
acquired  under  any  law  of  the  United  States.  The  right  of  lease  is 
restricted  to  the  owner  of  the  right-of-way,  or  his  assignees. 


Definitions 


Leasable  minerals.  Oil  and  gas .  Gas,  any  fluid,  either  combustible  or 
noncombustible,  which  is  produced  in  a  natural  state  from  the  earth  and 
which  maintains  a  gaseous  or  rarefied  state  at  ordinary  temperature  and 
pressure  conditions. 

• 

Oil,  crude  oil,  any  liquid  hydrocarbon  substance  which  occurs  naturally 
in  the  earth,  including  drip  gasoline  or  other  natural  condensates 
recovered  from  gas,  without  resort  to  manufacturing  process. 

Other  leasable.  Coal,  chlorides,  sulphates,  carbonates,  borates,  silicate 
or  nitrates  of  potassium  and  sodium;  sulphur  in  the  States  of  Louisiana 
and  New  Mexico;  phosphate;  and  native  asphalt,  solid  and  semisolid 
bitumen  and  bituminous  rock  (including  oil  impregnated  rock  or  sands 
from  which  oil  is  recoverable  only  by  special  treatment  after  the  deposit 
is  mined  or  quarried) . 

Solid (hardrock)  minerals;  minerals  in  acquired  lands  which  would  be 
subject  to  location  under  the  U.S.  mining  laws  if  located  in  the  public 
domain  lands. 

Public  domain  lands.  Original  public  domain  lands  which  have  never  left 
Federal  ownership;  also,  lands  in  Federal  ownership  which  were  obtained 
by  the  Government  in  exchange  for  public  lands  or  for  timber  on  such 
lands;  also  original  public  domain  lands  which  have  reverted  to  Federal 
ownership  through  operation  of  the  public  land  laws. 


( 


Acquired _ lands.  Lands  which  the  United  States  obtains  by  deed  through 

purchase  or  gift,  or  through  condemnation  proceedings.  They  are  distinguish 
from  public  domain  lands  in  that  acquired  may  or  may  not  have  been  originall 
owned  by  the  Government.  If  originally  owned  by  the  Government  such  lands 
have  been,  disposed  of  (patented)  under  the  public  land  laws  and  there¬ 
after  reacquired  by  the  United  States. 

Other.  1 and s  -  Withdrawn  lands.  Lands  which  have  been  withdrawn  and 
dedicated  to  public  purposes. 

Segregated  lands.  Lands  included  in  a  withdrawal  or  in  an  application  or 
s  ent*y  vhich  segregates  them  from  operation  of  the  public  land  laws. 

Oil  and  gas  exploration  means  any  activity  relating  to  the  search  for 
evidence  of  oil  and  gas  which  requires  physical  presence  upon  the  land 
and  which  may  result  in  damage  to  public  lands  or  resources  thereon.  It 
includes,  but  is  not  limited  to,  geophysical  operations,  construction  of 
roads  and  trails,  and  cross-country  transit  by  vehicle  over  public  domain. 

It  does  not  include  the  casual  use  of  public  lands  for  oil  and  gas 
exploration.  It  does  not  include  core  drilling  for  subsurface  geologic 
information  or  drilling  for  oil  and  gas;  these  activities  will  only  be 
authorized  by  the  issuance  of  an  oil  and  gas  lease.  The  regulations  in 
this  subpart,  however,  are  not  intended  to  prevent  drilling  operations 
necessary  for  placing  explosive  charges  for  seismic  exploration,  nor  do 
they  affect-  the  exclusive  right  to  ’’drill"  for  oil  and  gas  by  a  lessee 
upon  his  leased  premises. 

Public  lands  means  lands  owned  by  the  United  States  and  administered  by 
the  Bureau  of  Land  Management.  It  does  not  include  retained  mineral 
interest  in  lands,  title  to  which  has  passed  from  the  United  States. 

Ngncomuetitive  Oil  and  Gas  Lease.  If  the  lands  to  be  leased  are  not 
within  a  known  geological  structure  of  a  producing  oil  or  gas  field,  the 
person^first_making  application  for  the  lease  who  is  qualified  to  hold 
a  lease  shall  be  entitled  to  a  lease  of  such  lands  without  competitive 
bidding.  They  are  issued  for  a  period  of  10  years  at  a  yearly  rental 
rate  of  50<;  per  acre  or  fraction  thereof.  • 

gpmpetitive  Oil  and  Gas  Lease.  If  the  lands  to  be  leased  are  within  any 
known  geological  structure  of  a  producing  oil  or  gas  field,  they  shall 
be  leased  to  the  highest. responsible  qualified  bidder  by  competitive 
bidding.  All  bidding  is  by  sealed  bids.  These  leases  are  issued  for 

a  period  of  5  years  at  a  yearly  rental  rate  of  $2.00  per  acre  or  fraction 
thereof. 

Simultaneous  Oil  and  Gas  Filings  (two  types). 

(1)  Where  applications  or  offers  received  by  mail  or  filed  over 
the  counter  at  the  same  time  are  in  conflict,  the  right  of  priority  of 
has  to  be  determined  by  a  public  drawing. 
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(2)  The  monthly  simultaneous  list  describes  lands  in  leases  which 
were  cancelled,  relinquished,  terminated  or  have  expired.  Before  they 
are  subject  to  leasing  again,  these  lands  must  go  on  a  list  that  is 
posted  on-  the  bulletin  board  in  the  State  Office  on  the  third  Monday 
of  each  month,  or  the  first  working  day  thereafter  if  the  office  is  not 
officially  open  on  the  third  Monday,  together  with  a  notice  that  such 
lands  will . become  subject  to  the  simultaneous  filings  of  lease  offers 
from  the  time  of  posting  until  10  a.m.  on  the  fifth  working  day  there¬ 
after.  .The  posted  list  'will  describe  the  lands  by  leasing  units 
identified  by  parcel  number.  Filings  must  be  on  the  "Simultaneous  Oil 
and  Gas  Entry  Card''.  There  must  be  a  separate  entry  card  for  each  parcel. 
A  drawing  is  then  held,  to  determine  the  successful  drawee. 

Open  Oil  and  Gas  Filings.  These  are  offers  which  are  filed  for  lands 
on  which  there  have  never  been  any  previous  oil  and  gas  leases  or  for 

parcels  which  were  on  the  simultaneous  list,  but  no  offers  were  received 

for  them. 

Future  Interest  Leases.  These  are  leases  which  are  issued  for  minerals 
that  the  United  States  acquired,  but  title  thereto  will  not  vest  in  the 
United  States .until  some  future  date. 

Fractional  Interest  Leases.  These  leases  are  issued  in  instances  where 
the  United  States  only  acquired  a  partial  interest  in  the  minerals. 
Ordinarily,  these  leases  are  not  issued  to  anyone,  who,  upon  such  issuance, 
would  ovr.  less  than  50%  of  the  operating  rights  in  the  tract. 

Assignment  of  Mineral  Leases.  An  assignment  is  the  sale  of  an  interest 
in  the  lease  held  by  the  record  title  holder  thereof.  The  entire  lease¬ 
hold  can  be  assigned  or  it  may  be  assigned  in  part  only.  An  assignment 
may  also  be  of  an  undivided  interest  in  the  entire  leasehold  or  a 
designated  portion  thereof. 

Termination.  A  lease  terminates  when  the  lessee  fails  to  pay  the  rental 
on  or  before  the  anniversary  date  of  the  lease. 

gxpi ration.  A  lease  expires  when  it  has  run  its  full  term  and  there  has 

been  no  production  thereon. 

Rel inqui shment .  In  oil  and  gas  leases,  the  record  title  holder  may 
relinquish  a  lease  or  any  legal  subdivision  by  filing  a  written  relinquish¬ 
ment  in  the  proper  State  Office.  It  shall  take  effect  on  the  date  it 
is  filed,  subject  to  the  continued  obligation  of  the  lessee  and  his 
surety  to  make  payments  of  all  accrued  rentals  and  royalties  and  to 
place  all  wells  on  the  land  to  be  relinquished,  in  condition  for  suspension 
or  abandonment.  .A  prospecting  permittee  has  the  same  right  to  relinquish 

all  or  part  of  his  permit  and  it  will  be  effective  on  the  date  it  is  filed, 

subject  to  the  continued  obligation  of  the  permittee  and  his  surety  to 
make  payment  of  all  accrued  rentals  and  royalties,  and  to  provide  for  the 
preservation  of  any  mines  or  productive  works  or  permanent  improvements 
on  the  permit  lands.  Upon  a  satisfactory  showing  that  the  public  interest 
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will  not  be  impaired,  the  mining  lessee  may  surrender  the  entire  lease 
or  any  legal  subdivision  thereof.  Upon  its  acceptance,  it  shall  be 
effective  as  of  the  date  filed,  subject  to  continued  obligation  of  the 
lessee  and  his  surety  to  make  payment  of  all  accrued  rentals  and  royalties 
and  to  provide  for  the  preservation  of  any  mines  or  productive  works  or 
permanent  improvements  on  the  leased  lands  in  accordance  with  the 
regulations  and  terms  of  the  lease. 


.?F0SPecting  Permit.  The  Secretary  of  the  Interior  is  authorized  to 
issue  permits  to  qualified  applicants  to  prospect  unclaimed  and 
* undeveloped  areas  of  mineral  lands  and  mineral  deposits  in  public  and 
.acquired . lands  or  in  public  and  acquired  lands  disposed  of  with  a 
reservation  to  the  United  States.  These  permits  are  issued  for  a  two- 
year  period  at  the  yearly  rental  rate  of  25q  per  acre  or  fraction  thereof, 
but  no  less  than  $20.00  per  year.  Prospecting  permits  may  be  extended 
for  a  period  of  two  years,  with  the  exception  of  sodium  and  sulphur  (no 
extension  of  tem  will  be  granted  for  these  two  minerals)  and  phosphate 
permits  may  be  extended  for  a  period  of  four  years.  No  prospecting 
permits  are  issued  for  oil  and  gas.  cjec-^erv.vaA  cr  coal  ov  Ic^d-  u«c?r  dcum  . 


preference  Right  Lease.  A  permittee  who  discovers  valuable  mineral 
eposits  in  the  land  before  his  permit  expires  is  entitled  to  a  preference 
right  lease  of  all  or  part  of  the  lands  in  the  permit  in  a  reasonably 

compact.,  form.  Exception  -  coal.  ag- jbs-cequi-red— tha t-the-l-and— in- 

n±3  application  contain*,  -coal  in  C  iec  A*. ^ i 


~?al  llcense.  Coal  licenses  may  be  issued  for  a  period  of  2  years  to 
Individuals  and  associations  of  individuals  to  mine  and  take  coal  for 
their  own  local  domestic  need  for  fuel,  but  in  no  case  for  barter  or 
sale,  without  the  payment  of  any  rent  or  royalty.  Licenses  may  be  issued 
to  municipalities  to  mine  and  dispose  of  coal  without  profit  to  their 
residents  for  household  use.  Under  such  a  license,  the  municipality 
may  not  mine  coal  either  for  its  own  use  or  for  nonhousehold  use  such  as 

for  factories,  stores,  other  business  establishments  and  heating  and 
lighting  plants. 


grilling  Permit.  It  is  as  its  name  implies,  a  permit  issued  by  Geological 

Survey,  allowing  an  oil  and  gas  lessee  to  go  out  and  drill  a  development 
well  or  exploratory  well. 


gxploratorv  Well.  A  well  drilled  two  miles  or  more  from  an  existing 
Known  Geological  Structure  (KGS),  or  if  not  established,  two  miles  or 
more  rom  an  existing  producible  well.  Inspection  of  site  is  required 
by  both  Geological  Survey  and  the  surface  management  agency.  An 
environmental  analysis  will  be  made  by  Geological  Survey,  in  consultation 
with  the  appropriate  management  agency,  for  the  purpose  of  insuring  proper 
protection  of  the  natural  resources,  the  environment,  existing  improve¬ 
ments  and  for  assuring  timely  reclamation  of  disturbed  lands. 
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Development  Well.  A  well  drilled  near  a-  producing  field  to  a  known 
producing  formation.  The  intent  is  to  expand  the  boundaries  of  the 
oil  or  gas  field.  These  can  be  dry  holes  if  they  are  outside  of  the 
field.  Ground  inspection  is  optional,  but  will  be  done  if  the  surface 
management  agency  requests  it. 

Known  Geological  Structure.  Boundaries  of  Known  Geological  Structures 
are  determined  by  the  Director  of  the  U.  S.  Geological  Survey.  They 
are  determined  on  a  defined  and  undefined  basis.  Through  the  years 
G.S.  has  defined  the  Known  Geological  Structure  of  a  producing  oil  or 
gas  field  as  the  trap,  whether  structural  or  stratigraphic,  in  which 
the  accumulation  of  oil  or  gas  has  taken  place.  The  limits  of  such 
structure  include  all  acreage  that  is  presumptively  productive. 

Undefined  Known  Geological  Structures  are  of  2  types,  namely: 

(1)  An  area  where  discovery  necessitates  the  defining  of  a  new 
productive  area,  and  revisions  thereof. 

t 

(2)  An  area  where  development  around  a  previously  defined  structure 
warrants  an  extension  of  the  established  Known  Geological  Structure. 

Known  Leasing  Area.  The  Director,  Geological  Survey,  establishes  the 
known  leasing  areas.  A  KLA  is  an  area  known  to  contain  valuable  deposits 
of  leasable- minerals .  Technically  a  KLA  is  that  area  in  which  there  is 
direct  geologic  evidence  that  the  mineral  deposit  is  known  or  believed 
to  exist  in  sufficient  quantity  and  of  such  quality  to  establish  Chat 
the  deposit  is  workable  and  that  prospecting  is  not  required  to  determine 
these  factors. 
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MINERAL  LAW  CLASSIFICATION  OF  MINERALS 


Leaseable  Minerals  -  Defined  by  Laws 

(a)  Oil  and  Gas 

(b)  Sodium 

(c)  Potassium 

(d)  Phosphate 

(e)  Coal 

(f)  Oil  Shale 

(g)  Asphaltic  Materials 

(h)  Sulfur  in  Louisiana  and  Parts  of  New  Mexico 

(>•)  G«.ofherma\  steam  and  associated  Qe.othermcd  vesources 

Locatable  Minerals  -  (must  meet  prudent  means  rule  and  marketabilities 

test  for  uncommon  minerals) 

(a)  Minerals  of  marketable  value:  Pb,  Zn,  Cu,  Au,  Ag,  bentonite, zeolites 

(b)  Widespread  -  Common  Place  -  Non-matallic  type  minerals:  Perlite, 
Metallurgical  grade  limestone  -  Silica,  Diatomite,  Glass  sand, 
Foundary  sand,  etc. 

Saleable  Minerals  -  Defined  by  decisions,  PL  167  and  Materials  Sale  Act 

(a)  Common  varieties  of: 

1.  Sand  ) 

2.  Stone  ) 

3.  Gravel  ) 

4.  Pumice  )  PL  167  <3c  Mat.  Sale  Act 

5.  Pumicite  .  ) 

6.  Cinders  ) 

7.  Petrified  Wood  ) 


8.  Common  Clay  ) 

9.  Fill  Material  ) 

10.  Aolean  Sand  ) 


SIXTY-SIXTH  CONGRESS.  Sess.  II.  Chs.  83-85.  1920 


1920  Mineral  Leasing  Act  —  (see  amendments)  for 
potassium,  asphalt,  etc. 

CHAP.  85  —  An  Act  To  promote  the  mining  of  coal,  phos¬ 
phate,  oil,  oil  shale,  gas,  and  sodium  on  the  public 
domain. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled, 
that  deposits  of  coal,  phosphate,  sodium,  oil,  oil  shale, 
of  gas,  and  lands  containing  such  deposits  owned  by  the 
United  Staets,  including  those  in  national  forests,  but 
excluding  lands  acquired  under  the  Act  known  as  the  Appa- 
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•lachinn  Forest  Act,  approved  March  1,  1911  (Thirty-sixth  Statutes, 
page  961),  and  those  in  national  parks,  and  in  lands  withdrawn  or 
reserved  for  military  or  naval  uses  or  purposes,  except  as  herein¬ 
after  provided,  shall  be  subject  to  disposition  in  the  form  and  manner 
provided  by^this  Act  to  citizens  ol  the  United  States,  or  to  any 
jn5Ttfcs!tc'’  l° munfc"  association  oi  such,  persons,  or  to  any  corporation  organized  under 

'  YKr*ln,u*cn^flir*TTrii<j'>»rlQf-n(  no.  o. ..  „  f  C  i  _  /  rp V.  / _  .1  . 

Proviso j. 

Helium  production 
reserved. 

from  flU  gas  produced  from  lands  permitted,"  leased,  or  otherwise 
granted  under  the  provisions  of  this  Act,  under  such  rules  and 
regulations  as  shall  be  prescribed  by  the  Secretary  of  the  Iutcrior: 
Provided  further,  That  in  the  extraction  of  helium  from  gas  produced 
from  such  lands,  it  shall  be  so  extracted  as  to  cause  no  substantial 
delay  in  the  delivery  of  gas  produced  from  the  well  to  the  purchaser 
«t»fctcdca ,atCTCSl3 lc"  thereof:  And  provided  further,  That ’citizens  of  another  count rv, 
the  laws,  customs,  or  regulations  of  which,  deny  similar  or  like 
privileges  to  citizens  or  corporations  of  this  country,  shall  not  by 
stock  ownership,  stock  holding,  or  stock  control,  own  any  interest 
m  any  lease  acquired  under  the  provisions  of  this  Act. 


Xot  to  delay  css  dc 
livery. 


Coal  lands. 


Division  of,  into 
leasing  tracts. 


COAL. 


Alaska  excluded. 
Yol.  3S,  p.  7 U. 


OlTcr  to  qualified 
applicants  for  leasing. 


ProrL'Os. 

liiglits  ol  present 
claimants. 


l*ro«pecting  permits 
for  unde  vcloi.;d  lauds. 


Leaso  on  discovery. 


}*u!»Uc  notice  to  bo 
Civen. 


1. Imitation  on  l^e^a 
tor  ailroads. 


Sec.  2.  That,  the  Secretary  of  the  Interior  is  authorized  to,  and 
upon  the  petition  of  any  qualified  applicant  shall,  divide  any  of 
the  coal  lands  or  (lie  deposits  of  coal,  classified  and  unclassified, 
owned  by  the  United  States,  outside  of  the  Territory  of  Alaska, 
into  leasing  tracts  of  forty  acres  each,  or  multiples  thereof,  and  in 
such  form  ns,  in  the  opinion  of  the  Secretary  of  the  Interior,  will 
-permit  the  most  economical  mining  of  the  coal  in  such  tracts,  but 
m  no  case  exceeding  two  thousand  five  hundred  and  sixty  acres 
in  any. one  leasing  tract,  and  thereafter  the  Secretary  of  the  Interior 
shall,  m  his  discretion,  upon  the  request  of  any  qualified  applicant 
or  on  Jus  own  motion,  from  time  to  time,  offer  such  lands  or  deposits 
of  coal  for  leasing,  and  shall  award  leases  thereon  by  competitive 
bidding  or  by  such  other  methods  as  he  may  by  general  regula- 
tions  adopt,  to  any  qualified  applicant:  Provided,  That  the  Secretary 
is  hereby  authorized,  in  awarding  leases  for  coal  lands  heretofore 
improved  and  occupied  or  claimed  in  good  faith,  to  consider  and 
recognize  equitable  rights  of  such  occupants  or  claimants:  Provided 
further,  That  where  .prospecting  or  exploratory  work  is  necessary 
to  de.tciminc  the  existence  or  workability  of  coal  deposits  in  any 
unclaimed,  undeveloped  area,  the  Secretary  of  the  Interior  may 
issue,  to  applicants  qualified  under  this  Act,  prospecting  permits 
for  a  term  of  (wo  years,  for  not  exceeding  two  thousand  five  hundred 
and  sixty  acres;  and  if  within  said  period  of  two  years  thereafter,' 
the  permittee  shows  to  the  Secretary  that  the  land  contains  coal 
m  commercial  quantities,  the  permittee  shall  be  entitled  to  a  lease 
under  this  Act  for  all  or  part  of  the  land  in  Ins  permit:  And  provided 
further,  That  no  lease  of  coal  under  this  Act  shall  be  approved  or 
issued  until  after  notice  of  the  proposed  lease,  or  offering  for  lease, 
has  been  given  for  thirty*  days  in  a  newspaper  of  goncral'circulation 
in  the  county^ m  which  the  lands  or  deposits  arc  situated:  And  pro¬ 
vided  further,  That  no  company  or  corporation  operating  a  common 
carrier  railroad  shall  lie  given  or  hold  a  permit  or  lease  under  the 
provisions  of  (his  Act  for  any  coal  depo-its  except  for  its  own  vise 
for  railroad  .purpose -s;  and  .  Uh  1  •  d  r  ■*  '  ;;d  U-  .  ..  .  • 

m  all  permits  and  leases  issued  to  such  companies  or  corporations, 
and  no  such  company  or  corporation  shall  receive  or  hold  more  than 
one.  permit  or  lease  for  each  two  hundred  miles  of  its  railroad  line 
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?purs  or  switches  and  exclusive  of  branch  lines  built  to  connect  the 
leased  coal  with  the  railroad,  and  also  exclusive  of  parts  of  tho 
railroad  operated  mainly  by  power  produced  otherwise  than  by 
steam:  And  provided  further,  That  nothing  herein  shad  preclude 
such  a  railroad  of  less  than  two  hundred  miles  in  length  from  securing 
nnd  holding  one  permit  or  lease  hereunder.  . 

Sec.  3.  That  any  person,  association,  or  corporation  holding  a 
lease  of  coal  lands  or  coal  deposits  under  this  Act  may,  with,  the 
approval  of  the  Secretary  of  the  Interior,  upon  a  finding  by  him 
tint  it  will  he  for  the  advantage  of  the  lessee  and  the  United  States, 
secure  modifications  of  his  or  its  original  lease  by  including  addi¬ 
tional  coal  lands  or  coal  deposits  contiguous  to  those  embraced  in 
such  lease,  but  in  no  event  shall  the  total  area  embraced  in  such 
modified  lease  exceed  in  the  aggregate  two  thousand  five  hundred 

and  sixty  acres.  . 

Sec.  4.  That  upon  satisfactory  showing  by  any  lessee  to  tnc  Secre¬ 
tary  of  the  Interior  that  all  of  the  workable  deposits  of  coal  within 
a  tract  covered  by  his  or  its  lease  will  be  exhausted,  worked  out,  or 
removed  within  three  years  thereafter,  (ho  Secretary  of  the  Interior 
may,  within  his  discretion,  lease  to  such,  lessee  an  additional  tract  of 
land  or  coal  deposits,  which,  including  the  coal  area  remaining  in  tho 
existing  lease,  shall  not  exceed  two  thousand  five,  hundred  and  sixty 
ncrcs,  through  the  same  procedure  and  under  the  same  conditions 
as  in  case  of  an  original  lease. 

Sf.c.  f>.  That  if, 'in  the  judgment  of  the  Secretary  of  the  Interior, 
the  public  interest  will  be  subserved  thereby,  lessees  bolding  under 
lease  areas  not  exceeding  the  maximum  permitted  under  this  Act 
may  consolidate  (heir  least1?  through  the  surrender  of  the  original 
leases  and  the  inclusion  c>f  such  areas  in  a  new  lease  of  not  to  exceed 
"two  thousand  Jive  hundred  and  sixty  acres  of  contiguous  lands. 

Sec.  6.  That  where  coal  or  phosphate  lands  aggregating  two  thou¬ 
sand  five  hundred  and  sixty  acres  and  subject  to  lease  hereunder  do 
not  exist  ns  contiguous  areas,  the  Secretary  of  the  Interior  is  author¬ 
ized,  if,  in  his  opinion  the  interests  oi  the.  public  and  of  t lie  lessee  will 
be  thereby  subserved,  to  embrace  in  a  single  lease  noncontiguous 
tracts  which  can  he  operated  as  a  single  mine  or  unit. 

Sec.  7.  That  for  the  privilege  of  mining  or  extracting  the  coal  in 
the  lands  covered  by  (JicJcasc  the  lessee  shall  pay  to  the  United  States 
such  royalties  as  may  he  specified  in  the  lease,  which  shall  he  fixed  in 
advance  of  offering  (lie  same,  and  which  shall  not  be  less  than  5  cents 
per  ton  of  two  thousand  pounds,  due  and  payable  at  the  end  of  each 
third  month  succeeding  that  of  the  extraction  of  the  coal  from  the 
mine,  and  an  annual  rental,  payable  at  the  date  of  such  lease  nnd 
annually  thereafter,  on  (lie  lands  or  coal  deposits  covered  by  such 
lease,  at  such  rate  as  may  he.  fixed  bv  the  Secretary  of  the  Interior 
prior  to  offering  the  same,  which  shall  not  be  less  than  25  cents  per 
acre  for  (lie  first  year  thereafter,  not  less  than  50  cents  per  acre  for 
the  second,  third,  fourth,  and  fifth  yearn,  respectively,  and  not  lees 
than  SI  per  acre  for  each  and  every  year  thereat  ter  during  the  con¬ 
tinuance  of  the  lease,  except  that  such  rental  for  any  year  shall  he 
credited  against  the  royalties  as  they  accrue  for  that.  year.  Leases 
shall  be  for  indeterminate  periods  upon  condition  of  diligent  develop¬ 
ment  and  continued  operation  of  the  mine  or  mines,  except  when 
such  operation  shall  he  interrupted  by  strikes,  (lie  elements,  or  casual¬ 
ties  not  attributable  to  the  Twee,  and  upon  the  further  condition 
that  at  the  end  of  each  lw»!  v-vear  period  succeeding  the.  date,  of  (ho 
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Suspension  of  opera¬ 
tions,  to  avert  loss. 
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cst  will  he  subserved  thereby,  in  lieu  of  the  provision  herein  contained 
requiring  continuous  operation  of  the  mine  or  mines,  provide  in  the 
lease  for  (lie  payment  of  an  annual  advance  royalty  upon  a  minimum 
number  of  tons  of  coal,  which  in  no  case  shall  aggregate  less  Ilian  t lie 
amount  of  rentals  herein  provided  for:  Provided  further ^  That  the 
Secretary  of  the  Interior  may  permit  suspension  of  operation  under 
such  lease  for  not  to  exceed  six  months  at  any  one  time  when  market 
conditions  arc  such  that  the  lea.se  can  not  lie  operated  except  at  a  loss. 

Sec.  S.  That  in  order  to  provide  for  the  supply  of  strictly  local 
domestic  needs  for  fuel,  the  Secretary  of  the  Interior  may,  under  such 
rules  and  regulations  as  he  may  prescribe  in  advance,  issue  limited 
licenses  or  permits  to  individuals  or  associations  of  individuals  to 
prospect  for,  mine,  and  take  for  their  use  hut  not  for  sale,  coal  from 
the  public  lands  without  payment  of  royalty  for  the  coal  mined  or 
the  land  occupied,  on  such  conditions  not  inconsistent  with  this  Act 
as  in  his  opinion  will  safeguard  the  public  interests:  Provided ,  That 
tliis  privilege  shall  not  extend  to  any  corporations:  Provided  further, 
That  in  the  ease  of  municipal  corporations  the  Secretary  of  the  Inte¬ 
rior  may  issue  such  limited  license  or  permit,  for  Hot  to  exceed  three 
hundred  and  twenty  acres  for  a  municipality  of  less  than  one  hundred 
thousand  population,  and  not  to  exceed  one  thousand  two  hundred 
and  eighty  acres  for  a  municipality  of  not  less  than  one  hundred  thou¬ 
sand  and  not  more  than  one  hundred  and  fifty  thousand  population; 
and  not  to  exceed  two  thousand  five  hundred  and  sixty  acres  for  a 
municipality  of  one  hundred  and  fifty  thousand  population  or  more, 
tho  innd  to  be  selected  within  1  lie  State,  wherein  the  municipal  appli¬ 
cant  may  be  located,  upon  condition  that  such  municipal  corporations 
will  mine  the  coal  therein  under  proper  conditions  and  dispose  of  the 
same  without  profit  to  residents  of  such  municipality  for  household 
use:  And  provided  further,  That  the  acquisition  or  holding  of  a  lease 
under  the  preceding  sections  of  this  Act  shall  be  no  bar  to  The  holding 
of  such  tract  or  operation  of  such  mine  under  said  limited  license. 


rnosniATEs. 


Sf.c.  9.  That  the  Secretary  of  the  Interior  is  hereby  authorized  to 
lease  to  any  applicant  qualified  under  this  Act  anv  lands  belonging 
to  the  United  States  containing  deposits  of  phosphates,  under  such 
restrictions  and  upon  such  terms  as  arc  herein  specified,  through 
advertisement,  competitive  bidding,  or  such  other  methods  as  the 
Secretary  of  tho  Interior  may  bv  general  regulation  adopt. 

Sec.  10.  That  each  lease  shall  he  for  not  to  exceed  two  thousand 
five  hundred  and  sixty  acres  of  land  to  he  described  by  the  legal  sub¬ 
divisions  of  the  public  land  surveys,  if  surveyed;  if  unsurveyed,  to 
be  surveyed  by  the  Government  at  the  expense  of  the  applicant  for 
lease,  in  accordance  with  rules  and  regulations  prescribed  by  the  Sec¬ 
retary  of  the  Interior  and  the  lands  leased  shall  he  conformed  to  and 
taken  in  accordance  with  the  legal  subdivisions  of  such  survey; 
deposits  made  to  cover  expense  of  surveys  shall  bo  deemed  appro¬ 
priated  for  that  purpose;  and  any  excess  deposits  shall  be  repaid  to 
the  person,  association,  or  corporation  making  such  deposits  or  their 
legal  representatives:  Provided,  That  the  land  embraced  in  any  one 
lease  shall  be  in  compact  form,  (lie  length  of  which  shall  not  exceed 
two  and  one  half  times  its  width. 

Sec.  11.  That  for  the  privilege  of  mining  or  extracting  the  phos¬ 
phates  or  phosphate  rock  covered  by  the  lease  the  lessee  shall  pay  to 
(lie  United  States  such  roy;  It i <  - .  as  may  be  .specified  In  (be  lease, 


n  t 


ofiering  thesamc,  which  shall  be  not  less  than  2  per  centum  of  the  gross 
value  of  the.  output  of  phosphates  or  phosphate  rock  at  the  mine, 
due  and  payable  at  the  end  of  each  third  month  succeeding  that  of 
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the  sale  or  other  disposition  of  (lie  phosphates  or  phosphate  rock, 
nnd  an  annual  rental  payable  at  the  date  of  such  lease  and  annually 
thereafter  on  the  area  covered  by  such  lease  at  such  rate  as  may  be 
fixed  by  the  Secretary  of  the  Interior  prior  to  offering  the  lease, 
which  shall  be  not  less  than  25  cents  ner  acre  for  the  first  year  there¬ 
after,  50  cents  per  acre  for  the  second,  tliird,  fourth,  and  fifth  years, 
respectively,  and  SI  per  acre  for  each  and  every  year  thereafter 
during  the  continuance  of  the  lease,  except  that  such  rental  for  any 
year  shall  be  credited  against  the  royalties  as  they  accrue  for  that 
year.  Lenses  shall  be  for  indeterminate  periods  upon  condition  of  a 
minimum  annual  production,  except  when  operation  shall  be  inter¬ 
rupted  by  strikes,  the  elements,  or  casualties  not  attributable  to  the 
lessee,  and  upon  the  further  condition  that  at  the  end  of  each  twenty- 
year  period  succeeding  the  date  of  the  lease  such  readjustment  of 
terms  and  conditions  shall  be  made  as  the  Secretary  .of  the  Interior 
shall  determine  unless  otherwise  provided  bv  law  at  the  time  of  the 
expiration  of  such  periods:  Provided,  That  the  Secretary  of  the  Inte¬ 
rior  may  permit  suspension  of  operation  under  such  lease  for  not 
exceeding  twelve  months  at  any  one  time  when  market  conditions 
are  such  that  the  lease  can  not  be  operated  except  at  a  loss. 

Sec.  12.  That  any  qualified  applicant  to  whom  the  Secretary  of 
the  Interior  may  grant  a  lease  to  develop  and  extract  phosphates, 
or  phosphate  rock,  under  the  provisions  of  this  Act  shall  have  the  right 
to  use  so  much  of  the  surface  of  unappropriated  and  unentered  lands, 
not  exceeding  forty  acres,  as  may  be  determined  by  the  Secretary  of 
the  Interior  to  be  necessary  for  the  proper  prospecting  for  or  develop¬ 
ment/  extraction,  treatment,  and  removal  of  such  mineral  deposits. 


OIL  AND  CAS. 

-  Sec.  13.  That  the  Secretary  of  the  Interior  is  hereby  authorized, 
under  such  necessary  and  proper  rules  and  regulations  as  lie  may 
prescribe,  to  grant  to  any  applicant  qualified  under  this  Act  a  pros¬ 
pecting  permit,  which  shall  give  the  exclusive  right,  for  a  period  not 
exceeding  two  yearn,  to  prospect  for  oil  or  gas' upon  not  to  exceed 
two  thousand  five  hundred  and  sixty  acres  of  land  wherein  such 
deposits  belong  to  the  United  States  and  arc  not.  within  any  known 
geological  ’structure  of  a  producing  oil  or  gas  field  upon  condition 
that  the  permittee  shall  begin  drilling  operations  within,  six  months 
from  the  date  of  the  permit,  and  shall,  within  one  year  from  and  after 
the  date  of  permit,  drill  one  or  more  wells  for  oil  or  pas  to  a  depth  of 
not  less  than  five  hundred  feet  each,  unless  valuable  dcposits'of  oil 
or  gas  shall  bo  sooner  discovered,  and  shall,  within  two  years  from 
date  of  the  permit,  drill  for  oil  or  gas  to  an  aggregate  depth  of  not 
Jess  than  two  thousand  >cct  unless  valuable  deposits  of  oil  or  gas 
shall  be  sooner  discovered.  The  Secretary  of  the  Interior  may,  if  he 
shall  find  that  the  permittee  has  been  unable  with  the  exercise  of 
diligence  to  test  the  land  in  the  time  granted  by  the  permit,  extend 
any  such  permit  for  such  time,  not  exceeding  two  Years,  nnd  upon 
such  conditions  i-shc  shall  prescribe.  Whether  the  lands  sought  in 
any  such  application  and  permit  arc  surveyed  or  imsurvcyecl  the 
applicant  shall,  prior  to  filing  bis  application  for  permit,  locate  such 
lands  in  a  reasonably  compact  form  and  according  to  the  legal  sub¬ 
divisions  of  the  public  land  surveys  if  the  land  be  surveyed  and  in 
sn  approximately  square  or  rectangular  tract  if  the  land  be  an  unsur- 
veved  tract,  the  length  of  which  shall  not  exceed  two  and  one-half 
hines  its  width,  and  if  rhall  cause  to  be  erect H  unoo  (lie  land  for 
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at  some  conspicuous  place  thereon,  and  shall  post  a  notice  in  writ  in: 
°‘?  or  near  said  monument,  stating  that  an  application  for  permit 
Vrill  he  made  within  thirty  days  after  date  of  posting  said  notice,  the 
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nnmo  of  the  applicant,  the  dato.of  the  notice,  and  such  a  general  descrip¬ 
tion  of  the  land  to  be  covered  by  such  permit  by  reference  to  courses 
and  distances  from  such  monument  and  such  other  natural  objects 
and _  permanent  monuments  as  will  reasonably  identify  (he  land 
slating  the  amount  thereof  in  acres,  lie  shall  during  the  period  of 
thirty  clays  following  such  marking  and  posting,  be  entitled  to  a 
preference  right  over  others  to  a  permit  for  the  land  so  identified. 
The  applicant  shall,  within  ninety  days  after  receiving  a  permit* 
mark  each  of  /the  corners  of  the  tract  described  in  the  permit  upon 
the  ground  with  substantial  monuments,  so  that  the  boundaries  can 
be  readily  traced  on  the  ground,  and  shall  post  in  a  conspicuous  place 
upon  the  lands  a  notice  that  such  permit  has  been  granted  and  a 
description  of  (he  lands  covered  thereby :  Provided,  That  in  the 
Territory  of  Alaska,  prospecting  permits  not  more  than  five  in  number 
may  be  granted  to  any  qualified  applicant  for  periods  not  exceeding 
four  years,  actual  drilling  operations  shall  begin  within  two  vends 
from  date  of  permit,  and  oil  and  gas  wells  shall  be  drilled  to  a  depth 
of  not  less  than  five  hundred  feci,  unless  valuable  deposits  of  oil  or 
gas  shall  be  sooner  discovered,  within  three  years  from  date  of  the 
permit  and  to  an  aggregate  depth  of  not  less  than  two  thousand  feet 
unless  valuable  deposits  of  oil  or  gas  .shall  be  sooner  discovered,  within 
four  years  from  dale  of  permit:  Provided  further.  That  in  said  Terri¬ 
tory  the  applicant  shall  have  a  preference  right  over  other:;  to  a  permit 
for  laud  identified  by  temporary  monuments  and  notice  posted  on  or 
near  the  same  for  six  months  following  such  marking  and  posting, 
and  upon  receiving  a.  permit  lie  shall  mark  the  corners  of  the  tract 
described  in  the  permit  upon. the  ground  with  substantial  monuments 
within  one  year  after  receiving  such  permit. 

Sue.  H.  That  upon  establishing  to  (lie  satisfaction  of  (he  Secretary 
of  the  Interior  that. valuable  deposits  of  oil  or  gas  have  been  discov¬ 
ered  within  the  limits  of  the  land  embraced  in  any  permit,  (lie  per¬ 
mittee  shall  be  entitled  lo  a  lease  for  one-fourth  of  the  land  embraced 
.in  the  prospecting  permit:  Provided,  That  the  permittee  shall  be 
granted  a  lease  for  as  much  as  one  hundred  and  sixty  acres  of  said 
lands,  if  there  be  that  number  of  acres  within  the  permit.  The  area 
to  be  selected  by  the  permittee,  shall  he  in  compact  form  and,  if 
surveyed,,  to  be  described  by  the  legal  subdivisions  of  (lie  public-land 
surveys;  it  unsurveyod,  to  bo  surveyed  bv  the  Government  at  the 
expense  ol  the  applicant  for  lease  in  accordance  with  rules  and  regu¬ 
lations  to  be  proscribed  bv  the  Secretary  of  the  Interior  and  the  lands 
leased  shall  be  conformed  to  and  taken  in  accordance  with  the  legal 
subdivisions  of  such  surveys;  deposits  made  to  cover  expense  of 
surveys  shall  be  deemed  appropriated  for  that  purpose,  and  nnv 
excess  deposits. may  be  repaid  to  the  person  or  persons  making  such 
deposit  or  their  legal’ representatives.  Such  leases  shall  bo*  for- a 
term  of  twenty  years  upon  a  royally  of  5  per  centum  in  amount  or 
value  of  the  production  and  the  annual  payment  in  advance  of  a 
rental  of  SI  per  acre,  the  rental  paid  for  any  one.  year  to  be  credited 
against  the  royalties  as  they  accrue  for  that  year,  with  the  right  of 
renewal  as  prescribed  in  section  17  hereof.  The  permittee  shall  also 
be  entitled  to  a  preference  right  to  a  have  for  the  remainder  of  the 
land  in  his  prospecting  permit,  at  a  royalty  of  not  less  than  12V  per 
centum  ii\  amount  or  value  of  the  production,  and  under  such  oilier 
conditions. as  are  fixed  for  oil  or  gas  leases  in  this  Act,  the  royalty  to 
he  determined  by  competit  i\ o  bidding  or  fixed  by  such  other  method 
as  (he  F'f •fie!  ;i  iv  w  ••  ,*  I;--  •  "  1 '  ''  T,;k 

oeonbai  \  :.!;uh  have  the  right  to  reject  any  or  all  bids. 

o)X.  Id.  That  until  the  permittee  shall  apply  for  lease  to  the  one 
quarter  of  the  permit  area  I  .undo  fore.  provided  for  ho  shall  pav  to 
the  United  States  20  per  centum  of  the  gross  value  of  all  oil  or  gas 
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secured  by  him  from  tho  lands  embraced  within  liis  permit  and  sold 
or  others  iso  disposed  of  or  hold  by  him  for  sn!o  or  other  disposition. 

Sf.c.  1 G •  1  hat  all  permits  and  leases  of  lands  containing  od  or  gas, 
niado#or  issued  under  (lie  provisions  of  this  Act,  shall  be  subject  to 
tho  condition  that  no  wells  shall  be  drilled  within  (wo  hundred  feet  of 
ony  of  the  outer  boundaries  of  the  lands  so  permitted  or  leased,  unless 
tho  adjoining  lands  ha\c  been  patented  or  tho  title  thereto  otherwise 
vcytod  m  private  o wild's,  and  to  tho  further  condition  that  the  per¬ 
mittee  or  losyoo  \\ ill,* 5 n  conducting  his  explorations  and  mining  opera¬ 
tions,  uso  all  reasonable  precautions  to  prevent  waste  of  oil  or  gas 
developed  m  the  land,  or  the  entrance  of  water  through  wells  drilled 
by  him  to  tho  oil  sands  or  oil-bearing  strata,  to  tho  destruction  dr 
injury  of  tho  oil  deposits.  Violations  of  the  provisions  of  this  section 
shall  constitute  grounds  for  the  forfeiture  of  the  permit  or  lenso,  to 
bo  enforced  through  appropriate  proceedings  in  courts  of  competent 
jurisdiction. 

Sue.  17.  I  hat  all  unappropriated  deposits  of  oil  or  gas  situated 
within  tho  known  geologic  structure  of  a  producing  oil  or  gas  field 
and  the  unentered  lands  containing  tho  same,  not  subject  to  prefer¬ 
ential  lcaso,  may  bo  leased  by  the  Secretary  of  the  Interior  to  the 
highest  responsible  bidder  by  competitive  bidding  under  general 
regulations  to  qualified  applicants  in  areas  not  exceeding  six  hundred 
and  foi  t\  acres  and  in  tracts  which  snail  not  exceed  in  length  two 
and  one-half  times  their  width,  such  leases  to  be  conditioned  upon  tho 
pa}  men t  by  tho  lessee  of  such  bonus  as  may  be  accepted  and  of  such 
ro\alty  as  may  be  fixed  in  the  lease,  which  shall  not  bo  less  than  121 
pci  centum  in  amount  or  value  of  too  production,  and  the  payment 
in  advance  of  a  rental  of  not  less  than  SI  nor  acre  per  annum  there¬ 
after  during  the  continuance  ol  tho  lease,  (lie  rental  paid  for  anv  one 
.  .year  to  be  credited  against  the  royalties  as  they  accrue  for  IhafYcar. 
Leases  shall  be  for  a  period  of  twenty  years,"  with  the  preferential 
right  m  the  lessee  to  renew  (lie  samo  for  successive  periods  of  ten  years 
upon  such  reasonable  terms  and  conditions  as  may  be  prescribed  by 
.tho  secretary  of  the  Interior,  unless  otherwise  provided  bylaw  at  the 
time  of  the  expiration  ot  such  periods.  Y  henever  the  average  daily 
production  of  any  oil  well  shall  not  exceed  ten  barrels  per  dav,  the 
Secretary  of  the  Interior  is  authorized  to  reduce  the  royalty  on  futuro 
production  when  in  his  judgment  the  wells  can  not  be  successfully 
operated  upon  tho  royally  fixed  in  the  lease.  The  provisions  of  this 
paragraph  shall  apply  to  all  oil  and  gas  leases  made;  under  this  Act. 

oec.  IS.  1  hat  upon  relinquishment  to  the  United  Slates,  filed  in 
tno  General  Land  Otiicc  within  six  months  after  the  approval  of  this 
Act,  of  all  right,  title,  and  interest  claimed  and  possessed  prior  to 
July  3,  1910,  and  continuously  since  by  the  claimant  or  his  prede¬ 
cessor  m  interest  under  the  preexisting  placer  miniiw  law  to  any  oil 
or  gas  bearing  land  upon  which  there  has  been  drilled  one  or  more 
ou  or  gas  wells  to  discovery  embraced  in  the  Executive  order  of 
Withdrawal  issued  Sent  ember  27,  1909,  and  not  within  anv  naval 
petroleum  reserve,  and  upon  payment  as  royalty  to  the  United  States 
°|  an  amount  equal  to  tho  value  at  the  time  of  production  of.  onc.-eighth 
of  all  t  ho  oil  or  gas  already  produced  except  oil  or  gas  used  for  "pro¬ 
duction  purposes  on  the  claim,  or  unavoidably  lost,  from  such  land, 

•  10  claimant,  or  bis  successor,  if  in  possession  of  such  land,  undis¬ 
puted  by  any  other  claimant  prior  to  July  1,  1919,  shall  he  entitled 
to  a  lease  thereon,  from  tho  United  States  for  a  period  of  twenty 
) cam,  at  a  royalty. of  not  less  than  12’  per  cvn(:;:n  of  ;.![  i  ,•  oil  oV 

pi'vduf’od  ov’vp‘  nil  or  's's  e  .  '  f  r  . 

^unn,  or  unavoidably  lost:  Prodded ,  That  not  more  than  one-half 
°Mbo  area,  but  in  no  cam  (o  exceed  (hive  thousand  two  hundred 
'ytl'bi  the  geologic,  oil  or  gas  structure  of  a  producing  oil  or 

ue.d  shall  ho  leased  ,io  any  one  claimant  under  the  provision  of 
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six  hundred  and  forty  acres.  Any  claimant  or  his  successor,  subject 
to  this  limitation,  shall,  however,  havo  the  right  to  select  and  receive 
tho  lcaso  as  in  tliis  section  provided  for  that  portion  of  his  claim  or 
claims  cmial  to,  but  not  in  excess  of,  said  one-half  of  tho  area  of 
such  geologic  oil  structure,  but  uot  moro  than  tlirco  thousand  two 
hundred  acres. 

All  such  leases  shall  bo  made  and  lire  amount  of  royalty  to  bo 
paid  for  oil  and  gas  produced,  except  oil  or  gas  used  for  production 
purposes  on  tho  claim,  or  unavoidably  lost,  after  the  execution  of 

_ _  such  lease  shall  bo  fixed  by  tho  Secretary  of  tho  Interior  under 

V^n°^Utttri£  aPP\°Pr*al?  and  regulations:  Provided,  however,  That  as  to 

tiona.  C~5JDS  r“mc*  jiUo  claims  situate  within  any  naval  petroleum  rcsorvo  the  pro¬ 
ducing  wells  thereon  only  shall  bo  leased,  together  with  an  area  of 
land  sufficient  for  tho  operation  thereof,  upon  tho  terms  and  nav- 
.  ment  of  royalties  for  past  and  futuro  production  as  herein  provided 
for  in  tho  leasing  of  claims.  No  wells  shall  be  drilled  in  the  land 
i>»*»  r  aind  sul,icct  P1'^’***011  v/ilhi ii  six  hundred  and  sixty  feet  of  nnv 

oicbto.0  rcm  cr  such  leased  well  without  tho  consent  of  the  lessee:  Provided,  however, 
That  the  President  may,  in  his  discretion,  lease  the  remainder  or 
any  part  of  any  such  claim  upon  which  such  wells  havo  been  drilled, 
and  in  the  event  of  such  leasing  said  claimant  or  his  successor  shall 
havo  a  preference  right  to  suchleyse:  And  provided  further,  That  ho 
may  permit,  tho  drilling  of  additional  wells  by  tho  claimant  or  his 
successor  within,  tho  limited  area  of  six  hundred  and  sixty  feet 
theretofore  provided  for  upon  such  terms  and  conditions  'as  ho 
may  prescribe. 

No  claimant  for  a  lease  who  has  been  guilty  of  any  fraud  or  who 
had  knowledge  or  reasonable  grounds  to  know  of  any  fraud,  or  who 
has  not  acted  honestly  and  in" good  faith,  shall  be  entitled  to  any  of 
the  benefits  of  this  section. 

Upon  the  delivery  and  acceptance  of  the  lease, 'as  in  this  section 
provided,  all  suits  brought  by  the  Government  a  fleeting  such 
lands  may  be  settled  and  adjusted  in  accordance  herewith  and  all 
money..-  impounded  in. such  suits  or  under  the  Act  entitled  “An  Act 
to  amend  an  Act  entitled  ‘An  Act  to  protect  the  locators  in  good 
faith  of  oil  and  gas  lands  who  shall  have  effected  an  actual  discovery 
of  oil  or  gas  on  the  public  lands  of  the  United  Stales,  or  their  suc- 
cessors  in  interest,'  approved  March  2,  1911,"  approved  August  25, 
tot^dcd  raoncys  101‘1  (Thirty-eighth  Statutes  at  Large,  page  70$b  shall  be  paid  over 
^Couiiiame  claim,  to  (lie  parlies  entitled  thereto.  In  “ease  of  conflicting  claimants  for 
e  fiect  of  leases.  leases  under  tliis  section,  die  Secretary  of  the  Interior  is  authorized 

to  grant  lenses  to  one  or  more  of  (hem  as  shall  be  deemed  just.  All 
leases  hereunder  shall  inure  to  the  benefit  of  the  claimant  and  all 
persons  claiming  through  or  under  him  by  lease,  contract,  or  other¬ 
's?)  as  their  interests  may  appear,  subject,  however,  to  the  samo 
/vorijoi.  limitation  as  to  area  and  acreage  ns  is  provided  for  claimant  in  this 

Hctfrictipn  on  infer-  section:  Provided ,  That  no  claimant  acquiring  any  interest  in  such 
cbiraan mr<h 0 1 c  ^vnPs.s”lcc  September  1,  1919,  from  a  claimant  on  or  since  said  date 
moro  than  naxirauu  claiming. or  holding  more  Ilian  the  maximum  allowed  claimant  under 
this  section  shall  secure  a  lease  thereon  or  nnv  interest  therein,  but 
tho  inhibition  of  this  proviso  shall  not  apply  to  an  exchange  of  any 
interest  in  such  lands  made  prior  to  the  1st  day  of  January,  1920, 
which  did  not  increase  or  reduce  the  area  or  acreage  held  or  claimed 
m  excess  of  said  maximum  bv  either  pa.rtv  to  ’.lie  exchange*  Pro¬ 
vid'd  ftr-’1 Tb-f  " '  ■>  r  -  i  ■  i . 1  T.  , 

gruiucu,  nor  snail  any  mt crest  therein,  inure  to  any  person,  asso¬ 
ciation,  or  corporation,  for  a  greater  aggregate,  area  or  acreage  than 


Settlement  of  pend¬ 
ing  oil  land  suits  on 
acceptmoo  of  leases. 


Yol.33,  p.  *03. 
Yol.  30,  p.  1013. 


Exception. 


Ares  restricted. 


Compromiv)  ofexla- 
lug  ].Uvr  clui.'ua. 


fbo  maximum  m  (iiLs  section  ’provided 


Sue.  ISa.  That  whenever 
placer  claim  under  preexistin 


lor. 


the  validity  of  any  gas  or  petroleum 
law  to  land  embraced  in  the  Exceunvo 


■ 


445 


Terms  and  condl- 


Oil  or  ps  lands  not 
srif  hdrawn. 

Pro* recurs  permits 
to  valid  claimants  not 
making  discovery. 


Trior  wort:  required. 


Lease  1/  discovery 
mode. 

Tron'.'O-*. 

Royalty,  il  in  pro¬ 
ducing  fields. 


SiXTY-SIXTII  COXGP.ESS.  Sess.  II.  Cn.  S5.  1020. 

or(lcr  of  withdrawal  issued  September  27,  1000.  has  been  or  may 
hereafter  be  drawn  in  question  on  behalf  of  the  United  states  m  an) 

Hen  art  mental  or  judicial  proceedings,  the  President  is  herein  anthoi- 
Sa  it  any  time  within  twelve  month,  after  the  apmova  of  this 
\ct  to  direct  the  compromise  and  settlement  oi  any  such  contio\cr&y 
unon  such  terms  and  conditions  as  may  be  agreed  upon,  to  bo  earned 
out  by  an  exchange  or  division  of  land  or  division  of  tie  piocecd*  o 

°^Sec.*  10.  That  an}’  person  who  on  October  1,  1019,  was  a  bona  fide 
occupant  or  claimant  of  oil  or  gas  lands  under  a  claim  initiated  w h d o 
such  lands  were  not  withdrawn  from  oil  or  gas  location  and  entry, 
and  who  had  previouslv  performed  all  acts  under  tacn  existing  laws 
necessary  to  valid  locations  thereof  except  to  make  discover},  and 
upon  which  discovery’  had  not  been  made  prior  to  the  passage  of  hii.-. 

Act  and  who  has  performed  work  or  expended  on  or  for  the  benefit 
of  such  locations  an  amount  equal  in  the  aggregate  of  b-o0  ioi  each 
location  if  application  therefor  shall  be  made  within  six  month*  mo  a 
the  passage  oi  this  Act  shall  be  entitled  to  prospecting  permits  t.ieicon 
upon  thc°samc  terms  and  conditions,  and  limitations  as  to  acreage, 
as  other  permits  provided  for  in  this  Act,  or  where  any  such  poison 
has  heretofore  made  such  discovery,  he  shall  be  entitled  to  ajeaso 
thereon  under  such  terms  as  the  Secretary  of  the  Interior  may  de¬ 
scribe  unless  otherwise  provided  for  in  section  IS  hereof:  PmW, 

That  where  such  prospecting  permit  is  granted  upon  land  widun  mi} 
known  geologic  structure  oi  a  producing  oil  or  gas  Jic*d,  tlic  io>  Ut} 
to  be  fixed  in  anv  lease  thereafter ’granted  thereon  or  any  portion 
thereof  shall  be  not  less  than  12 f  per  centum  of  all  the  oil  or  gas  pio- 
duced  except  oil  or  gas  used  for  production  purposes  on  the  claim,  or 
unavoidably  lost:  Proved,  louver,  That  the  provisions  oi  (hi, 
section  shall  not  apply  to  land,  reserved  for  the  use  of  the  .\a\\  . 

Provided,  however,  That-  no  claimant  for  a  permit  or  lease  who  lias 
been  miiltv  of  anv  fraud  or  who  had  knowledge  or  rcasonab.c  ground* 
to  know*  of  anv  fraud,  or  who  has  not  acted  honestly  and  in  good 
faith,  shall  be  entitled  to  any  of  the  benefits  of  this  section. 

All  permits  or  .•  -uses  hereunder  shall  mine  to  the  benefit  ot  the 
claimant  and  all  persons  claiming  through  or  under  him  by  lease, 
contract,  or  otherwise,  as  their  interests  may  appear.  .  , 

Sue.  20.  In  the  case  of  lands  bona  fide  entered  ns  agncultuial, 

-  and  not  withdrawn  or  classified  as  mineral  at  the  time  of  entry,  nit 
not  including  lands  claimed  under  any  railroad  grant, .the  entry  man 
or  patentee,  or  assigns,  where  assignment  was  made  prior  to  Janiuuy 
1  101S,  if  the  entrylias  been  patented  with  the  mineral  right  reserved, 
shall  be  entitled  to  a  preference  right  to  a  permit  and  to  a  lease,  as 
herein  provided,  hi  case  of  discovery;  and  wit  mu  an  area  not  greater 
than  a  township  such  entryman  and  patentees,  or  assigns  holciing 
restricted  patents  may  combine-  their  holdings,  not  to  exceed  two 
thousand  live  hundred  and  sixty  acres  for  the  purpose  or  making 
joint  application.  Leases  executed  under  this  section  and  embiac- 
mcr  onlv  lands  so  entered  shall  provide  for  the  payment  of  a  royalty 
of°not  less  than  12V  per  centum  as  to  such  areas  within  no  permit 
as  may  not  be  included  within  the  discovery  lease  to  which  the  per¬ 
mittee  is  entitled  under  section  14  hereof. 

OIL  SHALE. 

...  ,  . ,  •  i  Leave*  fuiOy-vIreU  Of 

Snc*.  21.  That  the  Secret  ary  of  the-  interior  i  h  qc.  y  :.n.  jonm-ii  to 
lease  1  o  any  person  or  corp'. ration  qualified  under  this  Act  any  deposits 
Of  oil  shale  belonging  to  the  United  States  and  the  surface  of  so  much 
of  the  public  lands  containing  such  deposits^  cr  land  adjacent  thereto. 
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Perrons  entitled  to 
permits. 


Agricultural  entry- 
meu  o:t  reserved  l.uids* 
i'roferv-ncc  tiahi  to, 
lor  jvnn.ii  and  lease, 
on  dheovere. 


Combinations  per¬ 
mitted. 
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1020. 


Area  limited. 


3’erioi  ftird  condi¬ 
tions  oilc-x-ci. 


Royalties  and  rent¬ 
als. 


Provisos. 

Discretionary  valv- 
lug  of  loyalties. 

leases  to  claimants 
relinquisliing  ionnex 
rights. 


Benefits  barred  by 
Irsnd. 


.  Onlyoneleasotoauy 
Rersou,  etc. 


Alssfca  oil  deposits. 


Prospecting  permits 
to  valid  reining  claim¬ 
ants  not  discovering 
oil  or  gas. 


Former  apolicotion 
to  bo  relinquished. 


Number  of  permits 
allowed. 


Pronto-!. 

Royalties,  rentals, 
etc. 


THacTctionarr  vr.iv- 
Ing  o t  royalties. 


Benefits  barivl  by 
Baud. 


Act,  as  lie  mar  prescribe;  that  no  lease  hereunder  shall  exceed  five 
thousand  one.  hundred  and  twenty  acres  of  land,  to  he  described  by 
the  legal  subdivisions  of  the  public-land  surveys,  or  if  unsurveyed,  to 
be  surveyed  by  the  United  States,  at  the  expense  of  the  applicant,  in 
accordance  with  regulations  to  be  prescribed  by  the  Secretary  of 
the  Interior.  Leases  may  he  for  indeterminate  periods,  upon  such 
conditions  ns  may  be  imposed  by  the  Secretary  of  the  Interior,  includ¬ 
ing  covenants  relative  to  methods  of  mining,  prevention  of  waste,  and 
productive  development.  For  the  privilege  of  mining,  extracting, 
and  disposing  of  the  oil  or  other  minerals  covered  by  a  lease  under  this 
section  the  lessee  shall -pay  to  the  United  States  such  royalties  as  shall 
be  specified  in  the  lease  and  an  annual  rental,  payable  at  the  beginning 
of  each  year,  at  the  rate  of  50  cents  per  acre  per  annum,  for  the  lands 
included  in  the  lease,  the  rental  paid  for  any  one  year  to  be  credited 
against  the  royalties  accruing  for  that  year;  such  royalties  to  be  sub¬ 
ject  to  readjustment  at  the  end  of  each  twenty-year  period  by  the 
Secretary  of  the  Interior:  Provided,  That  for  the  purpose  of  encourag¬ 
ing  the  production  of  petroleum  products  from  shales  the  Secretary 
may,  in  his  discretion,  waive  the  payment  of  any  royalty  and  rental 
during  the  first  five  years  of  any  lease:  Provided,  That  any  person 
having  a  valid  claim  t  o  such  minerals  under  existing  1  aws  on  January  1 , 
1919,  shall,  upon  the  relinquishment  of  such  claim,  be  entitled  to  a 
lease  under  the  provisions  of  this  section  for  such  area  of  the  land  re- 
lincjuishcd  as  shall  not  exceed  the  maximum  area  authorized  by  this 
section  to  be  leased  to  an  individual  or  corporation:  Provided,  how¬ 
ever,  That  no  claimant  for  a  lease  who  has  been  guilty  of  anyjTaucl  or 
who  had  knowledge  or  reasonable  grounds  to  know  of  any  fraud,  or 
who  has  not  acted  honestly  and  in  good  faith,  shall  be  entitled  to  any 
of  the  benefits  of  this  section:  Provided  further,  That  not  more  than 
one  lease  shall  be  granted  under  this  section  to  any  one  person,  asso¬ 
ciation,  or  corporation. 

A IxA.SK: A  OTL  PROVISO. 

Sue.  22.  That  any  bona  fide  occupant  or  claimant  of  oil  or  gas 
bearing  lands  in  the  Territory  of  Alaska,  who,  or  whose  predecessors 
in  interest,  prior  to  withdrawal  had  complied  otherwise  with  the  re¬ 
quirements  of  the  mining  laws,  but  had  made  no  discovery  of  oil  or 
gas  in  wells  and  who  prior  to  withdrawal  had  made  substantial  im¬ 
provements  for  the  discovery  of  oil  or  gas  on  or  for  each  location  or 
pad  prior  to  the  passage  of  this  Act  expended  not  less  than  £250  in 
improvements  on  or  for  each  location  shall  be  entitled,  upon  relin¬ 
quishment  or  surrender  to  the  United  States  within  one  year  ironi  the 
date  of  this  Act,  or  within  six  months  after  final  clenial  or  withdrawal 
of  application  for  patent,  to  a  prospecting  permit  or  permits,  lease  or 
leases,  under  this  Act  covering  such  lands,  not  exceeding  five  permits 
or  lenses  in  number  and  not  exceeding  an  aggregate  oi  one  thousand 
two  hundred  and  eighty  acres  in  each:  Provided,  That  leases  m  Alaska 
under  this  Act  whether  as  a  result  of  prospecting  permits  or  otherwise 
shall  be  upon  such  rental  and  royalties  as  shall  be  fixed  by  the  Secre¬ 
tary  of  the  Interior  and  specified  in  the  lease,  and  he  subject  to  read¬ 
justment  at  the  end  of  each  twenty-year  period  of  the  lease:  Provided 
further,  That  for  the  purpose  of  encouraging  the  production  of  petro¬ 
leum  products  in  Alaska  the  Secretary  may,  in  bis  discretion,  waive 
the  payment  of  any  rental  c  v  :  y. n  T  c  weeding  the  hr- 1  lieu  \  cam 
of  am  tease. 

K o  claimant  for  n  lease  who  has  been  guilty  of  any  fraud  or  who  had 
knowledge  or  reasonable,  grounds  to  know  of  any  fraud,  or  who  lias 
not  nefeS  honestly  ami  in' good  faith,  shall  be  entitled  to  any  of  the 
benefits  of  t.hi i  section. 
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Sec.  23.  That  the  Secretary  of  the  Interior  is  hereby  authorized  ^^7oV.rs  por:n!tJ 
nnd  directed,  under  such  rules  and  regulations  as  he  may  prescribe,,  to 
prant  to  any  qualified  applicant  a  prospecting  permit  which  shall  give 
the  exclusive  right  to  prospect  for  chlorides,  sulphates,  carbonates, 
borates,  silicates,  or  nitrates  of  sodium  dissolved  in  and  soluble  in 
water,  and  accumulated  by  concentration,  in  lands  belonging  to.  the 
United  States  for  a  period  of  not  exceeding  tw.o  years:  'Provided, 

That  the  area  to  be  included  in  such  a  permit,  shall  he  not  exceeding 
two  thousand  five  hundred  and  sixty  acres  of  land  in  reasonably  com¬ 
pact  form:  "Provided  further,  That  the  provisions  of  this  section  shall 

not  apply  to  lands  in  San  Bernardino  County,  California.  !*?.«*  torermittecoi 

Sec.  24.  That  upon  showing  to  the  satisfaction  of  the  Secretary  of  ono-luif  of  arcs  (in 
the  Interior  that  valuable  deposits  of  one  of  the. substances  enumerated  ''luch 
in  section  23  hereof  has  been  discovered  by  the  permittee  within  the 
area  covered  by  his  permit  and  that  such  land  is  chiefly  valuable 
therefor  the  permittee  shall  be  entitled  to  a  lease  for  one-half  of  the 
land  embraced  in  the  prospecting  permit,  at  a  royalty  of  not  less  than 
one-eighth  of  the  amount  or  value  of  the  production,  to  be  taken  and 
described  by  legal  subdivisions  of  the  public-land  surveys,  or  if.  the 
land  be  not  surveyed  by  survey  executed  at  the  cost  of  the  permittee 
in  accordance  with  the  rules  and  regulations  to  be  prescribed  by  the 
Secretary  of  the  Interior.  The  permittee  shall  also  have  the  prefer¬ 
ence  right  to  lease  the  remainder  of  the  lands  embraced  within  the 
limits  of  his  permit  at  a  royalty  of  not  less  than  one-eighth  of  the 
amount  or  value  of  the  production  to  be  fixed  by  the  Secretary  of  the  ^  containin'* 
Interior.  Lands  known  to  contain  such  valuable  deposits  as  are  known  deposits  sub- 
enumerated  in  section  23  hereof  and  not  covered  by  permits  or  leases,  ^TolniithTs. 
except  such  lands  as  arc  situated  in  said  county  of  San  Bernardino, 
shall  be  held  subject  to  lease,  and  may  he  leased  by  the  Secretary  of 
the  Interior  tlirough  advertisement,  competitive  bidding,  or  such 
other  methods  as  he  may  by  general  regulations  adopt,  and  in  such 
areas  as  lie  shall  fix,  not  exceeding  two  thousand  live  hundred  and 
sixty  acres:  all  leases  to  be  conditioned  upon  the  payment  by  tnc  etc 
lessee  of  such  royalty  of  not  less  than  one-eighth  ot  the.  amount  or 
value  of  the  production  as  may  be  fixed  in  the  lease,  and  the  payment 
in  advance  of  a  rental  of  50  cents  per  acre  for  the  first  calendar  year 
or  fraction  thereof  and  81  per  acre  per  annum  thereafter  during  the 
continuance  of  the  lease,  the  rental  paid  for  any  one  year  to  be  cred¬ 
ited  on  the  royalty  for  that  year.  Leases  may  be  for  indeterminate 
periods,  subject  to  readjustment  at  the  end  ot  each  twenty-year 
period,  upon  such  conditions  not  inconsistent  herewith  as  may  be 
incorporated  in  each  lease  or  prescribed  in  general  regulation  there¬ 
tofore  issued  by  the  Secretary  of  the  Interior,  including  covenants 
relative  to  mining  methods,  waste,  period  of  preliminary  develop¬ 
ment,  and  minimum  production,  and  a  lessee  under  this  section 
may  be  lessee  of  the  remaining  lands  in  his  permit. 

Sec.  25.  Tim  tin  addition  to  areas  of  such  mineral  land  which  may 
be  included  in  any  such  prospecting  permits  or  leases,  the  Secretary.  vork- c:? 
of  the  Interior,  in  his  discretion,  may  grant  to  a  permittee  or  lessee 
of  lands  containing  sodium  deposit*,  and  subject  to  th 
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General  provisions.  GENERAL  l’KO  VISION'S  APPLICABLE  TO  COAL,  PHOSPHATE,  SODIUM, 


OIL,  OIL  S1IALE, 


AND  GAS  LEASES. 


•  Permits  maj- be  can¬ 
celed  to r  want  of  cHJi- 
jencc. 
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Coal  roads. 

Approval  necessary. 


Forfeiture  for  sub¬ 
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binations  in  -es trai.ru 
of  trade,  etc. 


Sec.  2G.  That  the  Sccret-an*  of  the  Interior  shall  reserve  and  may 
exercise  the  authority  to  cancel  any  prospecting  permit  upon  failure 
by  the  permittee  to  exercise  due  diligence  in  the  prosecution  of  the 
prospecting  work  in  accordance  with  the  terms  and  conditions  stated 
in  the  permit,  and  shall  insert  in  every  such  permit  issued  under  the 
provisions  of  this  Act  appropriate  provisions  for  its  cancellation  by 
nim. 

Sec.  27.  That  no  person,  Association,  or  corporation,  except  ns 
herein  provided,  shall  take  or  hold  more  than  one  coal,  phosphate,  or 
sodium  lease  during  the  life  of  such  lease  in  any  one  Slate  ;  no  prison, 
association,  or  corporation  shall  take  or  hold,  at  one  time,  more 
than  three  oil  or  gas  leases  granted  hereunder  in  any  one  State,  and 
not  more  (hail  one  lease  within  the  geologic  structure  of  the  same 
producing  oil  or  gas  field;  no  corporation  shall  hold  any  interest  as 
a  stockholder  of  another  corporation  in  more  than  such  number  of 
leases;  and  no  person  or  corporation  shall  take  or  hold  any  interest 
or  interests  ns  a  member  of  an  association  or  associations  or  ns  a 
stockholder  of  a  corporation  or  corporations  holding  a  lease,  under 
the  provisions  hereof,  which,  together  with  the  area  embraced  .in 
any  direct  holding  of  a  lease  under  this  Act,  or  which,. together  with 
any  other  interest  or  interests  as  a  member  of  an  association  or  asso¬ 
ciations  or  as  a  stockholder  of  a  corporation  or  corporation?  holding 
a  lease  under  tho  provisions  hereof,  for  any  kind  ol  mineral  leased 
hereunder,  exceeds  in  the  aggregate  an  amount  equivalent  to  tne. 
maximum  number  of  acres  of  the  respective  kinds  of  minerals  allowed 
to  any  one  lessee  under  this  Act.  Any  interests  held  in  violation,  of 
this  Act  shall  he  forfeited  to  the  United  States  by  appropriate  pro¬ 
ceedings  instituted  by  (he  Attorney  General  for  that  purpose  iu  tho 
United  Stales  district  court  for  tile  district  in  which  the  property, 
or  some  part  thereof,  is  located,  except  that  any  ownership  or  interest 
forbidden  iu  this  Act  which  may  be  acquired  by  descent,  will,  judg¬ 
ment,  or  decree  mnv  bo  held  for  two  yearn  and  not  longer  after  its 
acquisition:  Provided,  That  nothing  herein  contained  shall  be  con¬ 
strued  to  limit  sections  IS,  ISa,  19,  and  22  or  to  prevent  any  number 
of  lessees  under  the  provisions  of  this  Act  from  combining  their  sev¬ 
eral  interests  so  far  as  may  be  necessary  for  tho  purposes  of  con¬ 
structing  and  carrying  on  t lie  business  of  a  refinery,  or  of  establishing 
and  constructing  as  a  common  carrier  a  pipe  line  or  lines  of  railroads 
to  bo  operated  and  used  by  them  jointly  in  the  transportation  of  oil 
from  their  several  wells,  or  from  the  wells  of  other  lessees  under  this 
Act,  or  tho  transportation  of  coni:  Provided jurthcr,  Ihnl  any  com¬ 
bination  for  such  purpose  or  purposes  shall  be  subject  to  the  approval 
of  the  Secretary  of  the  Interior  on  application  to  him  for  permission 
to  form  the  same:  And  provided  further,  That  if  any  of  the  lanus  or 
deposits  leased  under  tho  provisions  of  this  Act  shall  bo  subleased, 
trusteed,  possessed,  or  controlled  by  any  device  permanently,  tem¬ 
porarily,  directly,  indirectly,  tacitly,  or  in  any  manner  whatsoever,  so 
that  they  form  part  of,  or  are  in  anywise  controlled  by  any  combi¬ 
nation  jn  the*  form  of  an  unlawful  trust,  with  consent  of  lessee,  or 
form  the  .subject  of  any  contract  or  conspiracy  in  restraint  of  trade 
in  the  mining  or  selling  of  coal,  phosphate,  oil,  oil  shale,  gas,  or  so¬ 
dium  entered  into  by  the  lessee,  or  any  agreement  or  understanding, 
written,  verbal,  or  otherwise  to  which  such  lessee  shall  1 
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Snc.  2S.  Th fit  rights  of  way  through  the  public  lands,  including 
(lie  forest  reserves,  of  the  United  States  arc  hereby  granted  for’ pipe¬ 
line  purposes  for  the  transportation  of  oil  or  natural  gas  to  any  appli¬ 
cant  possessing  the  qualifications  provided  in  section  1  of  this  Act, 
to  the  extent  of  the  ground  occupied  by  the  said  pipe  line  and  twenty- 
five  feet  on  each  side  of  the  same  under  such  regulations  as  to  survey, 
location,  application,  and  use  as  may  be  prescribed  by  the  Secretary 
of  the  Interior  and  upon  the  express  condition  that  such  pipe  lines 
shall  be  constructed,  operated,  and  maintained  ns  common  carriers: 
provided,  That  the  Government  shall  in  express  terms  reserve  and 
shall  provide  in  every  lease  of  oil  lands  hereunder  that  the  lessee, 
assignee,  or  beneficiary,  if  owner,  or  operator  or  owner  of  a  controlling 
interest  in  any  pipe  line  or  of  any  company  operating  the  same 
which  may  be  operated  accessible  to  the  oil  derived  from  lands  under 
such  lease,  shall  at  reasonable  rates  and  without  discrimination  ac¬ 
cept  and  convey  the  oil  of  the  Government  or  of  any  citizen  or  com¬ 
pany  not  the  owner  of  any  pipe  line,  operating  a  lease  or  purchasing 
gas  or  oil  under  the  provisions  of  litis  Act:  Provided juriher,  That  no 
right  of  way  shall  hereafter  be  granted  over  said  lands  for  the  trans¬ 
portation  of  oil  or  natural  gas  except  under  and  subject,  to  the 
provisions,  limitations,  and  conditions  of  this  section.  Failure  to 
comply  with  the  provisions  of  this  section  or  the  regulations  pre¬ 
scribed  by  the  Secretary  of  the  Interior  shall  bo  ground  for  forfeiture 
of  the  grant  by  the  United  States  district  court  for  the  district  in 
which  the  property,  or  some  part  thereof,  is  located  in  an  appropriate 
proceeding. 

Sue.  29.  That  any  permit,  lease,  occupation,  or  use  permitted 
under  this  Act  shall  reserve  to  the  Secretary  of  the  Interior  the  right, 
to  permit  upon  such  terms  as  lie  may  determine  to  be  j’.a-t,  for  joint 
or  several  use,  such  easements  or  rights  of  wav,  including  easements 
in  tunnels  upon,  through,  or  in  the  lands  leased,  occupied,  or  used 
as  may  he  necessary  or  appropriate  to  the  working  of  the  same,  or  of 
other  lands  containing  Inc  deposits  described  in  this  Act,  and  the 
treatment  and  shipment  of  the  products  thereof  by  or  under  authority 
of  the  Government,  its  lessees,  or  permittees,  and  for  other  public 
purposes:  Provided ,  That  said  Secretary,  in  his. discretion,  in  maxing 
any  lease  under  this  Act,  may  reserve  to  the  United  States  the  right- 
to  lease,  sell,  or  otherwise  dispose  of  the  surface  of  the  lands  embraced 
within  such  lease  under  existing  law  or  laws  hereafter  enacted,  in  so 
far  as  said  surface  is  not  necessary  for  use  of  the  lessee  in  extracting 
and  removing  the  deposits  therein:  Provided  further.  That,  if  such 
reservation  is  made  it  shall  he  so  determined  before  the  offering  of 
such  lease:  And  provided  further,  That  the  said  Secretary,  duringhho 
life  of  the  lease,  is  authorized  to  issue  such  permits  for  easements 
herein  provided  to  be  reserved. 

Sec.  30.  That  no  lease  issued  under  the  authority  of  this  Act  shall 
be  assigned  or  sublet,  except  with  the  consent  of  the  Secretary  of 
the  Interior.  .  The.  lessee  may,  in  the  discretion  of  the  Secretary  of 
the  Interior,  be  permitted  at  anv  time  to  make  written  relinquish¬ 
ment  of  all  rights  under  such  a  lease,  and  upon  acceptance  thereof 
be  thereby  relieved  of  all  future  obligations  under  said  lease,  and  may 
with  like  consent  surrender  any  leual  subdivision  of  the  area  induced 
within  the  lease.  Each  lease  shall  contain  provisions  for  the  purpose- 
of  insuring  the  exercise  of  reasonable  diligence,  skill,  and  care  in 
the  operation  of  said  property;  a  provision  that  such  rules  for  the 
safety  and  welfare  of  the  miners  and  for  too  prevention  of  urn; no 
waste  as  mav  he  prescribed  hv  paid  bceivi. ny  shall  uo  ubiviwrJ, 
including  a  restriction  of  the  workday  to  not  exceeding  eight  hours  in 
any  one  day  for  underground  workers  except-  in  cases  of  emergency; 
provisions  prohibiting  the  employment  of  any  hoy  under  the  age  oL 
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sixteen  or  the  employment,  of  any  girl  or  woman,  without  regard  to 
fige,  in  any  mine  below  tlic  surface;  provisions  securing  the  workmen 
complete  freedom  of  purchase;  provision  requiring  the  payment  of 
Wfl"es  at  least  twice  a  month  in  lawful  money  of  the  United  States, 
ana  providing  proper  rules  and  regulations  to  insure  the  fair  and  just 
weighing  or  measurement  of  the  coal  mined  by  each  miner,  and 
such  other  provisions  as  he  may  deciu  necessary  to  insure  the  sale 
of  the  production  of  such  leased  lands  to  the  United  States  and  to 
the  -public  at  reasonable  prices,  for  the  protection  of  the  interests 
of  the  United  States,  for  the.  prevention  of  monopoly,  and  for  the 
safeguarding  of  the  public  welfare:  Provided,  That ‘'none  of  such 
provisions  shall  be  in  conflict  with  the  laws  of  the  State  in  which  the 
leased  property  is  situated. 

Sue.  31.  That  any  lease  issued  under  the  provisions  of  this  Act 
may  bo  forfeited  and  canceled  by  an  appropriate  proceeding  in  the 
United  States  district-  court  for  the  district  in  winch  the  property, 
or  some  part  thereof,  is  located  whenever  the  lessee  fails  to  comply 
with  an}r  of  the  provisions  of  this  Act,  of  the  lease,  or  of  the  general 
regulations  promulgated  under  this  Act  and  in  force  at  the  elate  of 
the  lease;  and  the  lease  may  provide  for  resort  to  appropriate  methods 
for  the  settlement  of  disputes  or  for  remedies  for  breach  of  specified 
conditions  thereof. 

Sec.  32.  That  the  Secretary  of  the  Interior  is  authorized  to  pre¬ 
scribe  necessary  and  proper  rules  and  regulations  and  to  do  any  and 
all  things  necessary  to  cany  out  and  accomplish  the  purposes  of  this 
Act,  also  to  fix  and  determine  the  boundary  lines  ot  any  structure, 
or  oil  or  gas  field,  for  the  purposes  of  this  Act :  Provided,  That  nothing 
in  this  Act  shall  be  construed  or  held  to  affect  the  rights  of  the  States 
or  other  local  authority  to  exercise  any  rights  which  they  may  have, 
including  the  right  to  levy  and  collect  taxes  upon  improvements! 
output  of  mines,  or  other  rights,  property,  or  assets  of  any  lessee  of 
the  United  States. 

Sec.  33.  'that  all  statements,  representations,  or  reports  required 
by  the  Secretary  of  the  Interior  under  tin's  Act  shall  je  upon  oath, 
unless  otherwise  specified  by  him,  and  in  such  form  and  upon  such 
blanks  ns  the  Secretary  of  the  interior  may  require. 

Sec.  34.  That  the  provisions  of  this  Act  shall  also  apnlv  to  all 
deposits. of  coal,  phosphate,  sodium,  oil,  oil  shale,  or  gas  in  t ho  lands 
of  the  United  Stales,  which  lands  mav  have  been  or  mar  be  disposed 
of  under  laws  reserving  to  the  United  Stales  such  deposits,  with  the 
right  to  prospect  for,  mine,  and  remove  the  same,  subject  to  such 
conditions  as  are  or  may  hereafter  be  provided  bv  such  laws  reserving  ' 
such  deposits.  '  ° 

Sec.  3o.  •  I  hat  10  per  centum  of  all  money  received  fiom  sales, 
bonuses,  royalties,  and  rentals  under  the  provisions  of  this  Act! 
excepting  those  from  Alaska,  shall  be  paid  into  the  Treasury  of  the 
Unilpu  States  and  credited  to  miscellaneous  receipts;  for  past  pro¬ 
duction  70  per  centum,  and  for  future  production  52 A  per  centum 
i  I!1  ?  am(?UI!ts  derived  from  such  bonuses,  royalties!  and  rent  tils 
shall  be  paid  into,  reserved,  and  appropriated  as  "a  part  of  the  recla¬ 
mation  fund  created  by  the  Act  ot  Congress,  known  as  the  Reclama¬ 
tion  Act,  approved  dune  3  7,  1002,  and  for  past,  production  20  per 
centum,  and  for  future  production  371  per  centum  of  the  amounts 
derived  from  Mich  bonuses,  royalties,  find  rentals  shall  l.u<  paid  by 
liio  ocerolary  of  the  Treasury  after  the  expiration  of  each  fiscal  year 
to  the  Slate  within  the  boundaries  of  which  the  leased  lands  or 

r  <  ■  » '  .«••»»•  »  .  i  .  t  t  .  i  j  % 

.  *■'.«.»  I  »  i  l  1 1  .  .  . »  i .  i  i  , ,  •  1 1  *  V  ,*t  i  »  I  I  1 1  •  1 1  • .  i  I  i  1 1 #  i  h  • » ' '  ^  *  •  f  /i  **v  ;• 

siUmIi >  jsioi).;  t.'U'ruui  for  the  construction  find  maintenance  of  public 
roads  or  for  the  support  of  public  schools  or  other  public  educational 
institutions,  as  the  legislature  of  the  State  mav  direct:  J'roridrd, 
iJui1,  r11  . . which  may  accrue  to  the  United  States  under  the 


. 


SIXTY-SIXTII  CONGRESS.  Sess.  II.  Ciis.  So,  SG.  1020. 


451 


reserves 


provisions  of  this  Act  from  lands  within  the  naval  petroleum  re 
shall  be  deposited  in  the  Treasury  as  "Miscellaneous  receipts." 

Si:c.  3G.  That  all  royalty  accruing  to  the  United  States  under  any 
oil  or  gas  lease  or  permit  under  this  Act  on  demand  o i  tiic  Secretary 
of  the  Interior  shall  be  paid  iu  oil  or  gas. 

Upon  granting  any  oil  or  gas  lease  under  (his  Act,  and  from  time 
to  time  thereafter  during  said  lease,  the  Secretary  of  the  Interior 
shall,  except  whenever  in  his  judgment  it  is  desirable  to  retain  the 
same  for  the  use  of  the  United  States,  offer  for  sale  for  such  period 
as  he  may  determine,  upon  notice  and  advertisement  on  sealed  bids 
or  at  public  auction,  all  royalty  oil  and  gas  accruing  or  reserved  to 
the  United  States  under  such  lease.  Such  advertisement  and  sale 
shall  reserve  to  the  Secretary  of  the  Interior  the  right^to  reject  all 
bids  whenever  within  his  judgment  the  interest  of  the  United  States 
demands;  and  in  cases  where  no  satisfactory  bid  is  received  or  where 
the  accepted  bidder  fails  to  complete  the  purchase,  or  whore  the 
Secretary  of  the  Interior  shall  determine  that  it  is  unwise  in  the  public 
interest  to  accept  the  offer  of  (lie  highest  bidder,  the  Secretary  of 
the  Interior,  within  his  discretion,  may  readvertise  such  royalty  for 
sale,  or  sell  at  private  sale  at  not  less  than  the  market  price  for  such 
period,  or  accept  the  value  thereof  from  the  lessee:  Provided,  however , 
That  pending  the  making  of  a  permanent  contract  for  the  sale  of  any 
royalty,  oil  or  gas  as  herein  provided,  the  Secretary  of  the  Interior 
may  sell  (he  current  product  at  private  sale,  at  not  less  than  the 
market  price:  And  provided  further ,  'Dial  any  royalty,  oil,  or  gas 
may  be  sold  at  not  less  M:in  the  market  price  at  private  sale  to  any 
department  or  agency  of  the  United  States. 

Sue.  37.  That  the  deposits  of  coal,  phosphate,  sodium,  oil,  oil 
shale,  and  gas,  herein  referred  to,  in  lands  valuable  for  such  minerals, 
including  lands  and  deposits  described  in  the  joint  resolution  entitled 
<{ Joint  resolution  authorising  the  Secretary  of  the  Interior  (o  permit 
the  continuation  of  coal  mining  operations  on  certain  lauds  in 
Wyoming/'  approved  August  1,  1912  ('thirty-seventh  Statutes  at 
•Large,  page  13 1C),  shall  he  subject  to  disposition  oulv  in  the  form 
and  manner  provid  !  in  this  Act,  except  as  to  valid  claims  existent 
at  date  of  the  passage  of  this  Act  and  thereafter  maintained  in  com¬ 
pliance  with  Inc  laws  under  which  initiated,  which  claims  imj  be 
perfected  under  such  laws,  including  discovery. 

Sue.  3S.  That,  until  otherwise  provided,  the  Secretary  of  the 
Interior  shall  be  authorized  to  prescribe  fees  and  commissions  to  be 
paid  registers  and  receivers  of  United  States  land  unices  on  account 
of  business  transacted  under  the  provisions  of  this  Act. 

.  Approved,  February  25,  1920.  .  .  • 
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CIIAP.  80.— An  Act  For  furmahitig  water  supply  for  miscellaneous  purposes  in  _ 

^tmccliou  with  reclamation  projects.  .  icnbhc.  No.  n..J 

'  dTcuTe.rrtrd  hj  Hi C.  Senate  and  House  of  Pe.prcscnMives  off,c"Uni(cd  3.ccJnnUcn  ?:jJ. 
Slates  of  An i c'P'ri  i it  Congress  assemllcd.  That  the  teccv  ..try  Ox  the  In-  cc*.s, ; 
terior  in  connection  U'th  the  operations  under. th; -reclamation  lav.  is  for  0.i!cr  l!u’u 
hereby  authorized  to'euU -yinto  contract  tyAupply  water  from  nn  v  lion, 
proicct  irrigation  svstem  foUoiAy  nurnpA-s  than  irrigation,  upon  such  rniri.au 
conditions  of  delivery,  use.  and  ;  rvui.tjis  he  may  deem  ])ropcr:  okucui  of  water 
Provided,  That  the  approve1  '/such  contra  .';h.v  the  water  users'  asso-  required, 

ciation  or  associations  *'T  ..t'iiave  first  b.vri  cbi;..  •  U  )\-  -r:oc'.,  J  nat 

no  such  contract  •’  ...  he  •  ■ntcu-d  ■-  ••  .  -  . 

there  is  no  of1  '  .  -practicable  source  of  water  supply  for  to-.-,  ;umose:  j(I;.H<)i.,r;l;,cnt:iUo 
'Provide  7-  Prther,  Thai  no  water  shall  he  furnished  lor  the  uses  ui-a:>-ifn;auon.^r'ica. 
bait]  if  Uio  delivery  of  j.uch  water  shall  bo  detrimental  to  the  water  ' 
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Public  Law  585  .  r  ,  cijapteii  730 

AN  ACT  '  '  ’ 

To  amend  the  mineral  leasing  laws  and  the  mining  laws  i.;  provide  for  multiple 
mineral  development  of  the  same  tracts  of  the  public  lands,  and  for  other 
purposes. 

Be  it  enacted  hi/  the  Senate  and  House  of  Re present olives  oj  the 
United  Sl ate*  of  America  m  Congress  assemble <7.  That,  (a)  subject  to 
the  cond  it  ions  and  provisions  of  this  Act  and  to  any  valid  intervening 
lights  acquired  under  the  laws  of  the  United  U tales,  any  mining  claim 
located  under  the  mining  laws  of  the  United  States  subsequent  to 
July  31,  1030,  and  prior  Co  February  10,  105-1,  on  lands  of  the  United 
States,  which  at  the  time  of  location  were — 

,  (1)  included  in  a  permit  or  lease  issued  under  (he  mineral  leas¬ 
ing  laws;  or 

(2)  covered  by  an  application  or  .c/Tcr  for  a  permit  or  lease 
which  had  been  filed  under  the  mineral  leasing  laws;  or 

(3)  known  to  be  valuable  for  minerals  subject  to  disposition 
under  the  mineral  leasing  laws, 

shall  be  cflcct  ive  to  the  same  extent  in  all  respects  as  if  such  lands  at  the 
time  of  locution,  and  at  all  limes  thereafter,  had  not  been  so  included 
or  covered  or  known  :  ]y rovided,  however ,  That,  in  order  to  be  entitled 
to  tlie  benefits  of  this  Act,  the  owner  of  any  such  mining  claim  located 
pi  ior  to  January  1,  10. must  have  posted  and  filed  for  record,  within 
the  time  allowed  by  the  provisions  of  the  Act  of  August  12,  1053  (07 
Sfat.  boD),  an  amended  notice  of  location  as  to  such  mining  claim, 
stating  Unit  such  notice  was  filed  pursuant  to  the  provisions  of  said 
Act  of  August  J2.  1053,  and  for  the  purpose  of  obtaining  the  benefits 
thereof A  nd  provided  furtncr/l  hat  in  order  to  obtain  the  benefits  of 
tins  Act,  the  owner  of  any  such  mining  claim  located  subsequent,  to 
December  31,  1052,  and  prior  to  February  10,  105-1,  not  later  than  one 
hundred  and  ( weuly  days  a  ft  or  t  he  date  of  enact  men  l  of  ( his  Act ,  must- 
post  on  such  claim  in  the  maimer  required  for  posting  notice  of  loca¬ 
tion  of  mining  claims  and  fife  for  record  in  the  cflicc  where  the  notice 
or  certificate  of  location  of  such  claim  is  of  record  an  amended  notice 
of  location  for  such  claim,  slating  that  such  notice  is  filed  pursuant  to 
(lie.  pi o\  Lions  of  this  Act  and  for  the  purpose  of  obtaining  die  benefits 
thereof  and.  within  said  one  hundred  and  twenty  day  period,  if  such 
owner  shall  have  filed  a  uranium  lease  application  as* to  the  tract  cov¬ 
ered  bj)  such  mining  claim,  must  file  with  the  .Atomic  Energy  Commis¬ 
sion  a  withdrawal  of  such  uranium  lease  application  or,  if  a  uranium 
lease  sluiij  ha\e.  issued  pursuant  thereto,  a  release  of  such  lease,  and 
must  i  ecu.  u  a  notice  of  the  filing  of  such  withdrawal  or  release  in  the 
county  office  wherein  such  notice  or  certificate  of  location  shall  have 
been  filed  for  record. 

(1-0  Labor  performed  or  improvements  made  after  the  original  loca¬ 
tion  of  and  upon  or  for  the  benefit  of  any  mining  claim  which  shall  be 
entitled  to  ihe  benefits  of  this  Act  under  (ho  provisions  of  subsection 
(a)  of  this  section  1,  shall  lie  recognized  as  applicable  to  such  mining 
claim  i oi  all  purposes  to  the  same  extent  as  if  (lie  validity  of  such 
mining  claim  were  in  no  respect  dependent  upon  the.  provisions  of 
this  Act. 

(e)  As  to  any  land  covered  by  any  mining  claim  which  is  entitled 
to. the  benefits  of  this  Act  under  the  provisions:  of  subsection  fa)  of 
lhb>  .-eotion  i,  an\  w  it  neb-a  n  ;il  ;a  -rv:ition  <>i  hind--  niadc  aft  m*  dm 
uu, '.'.null  local  ini'  of  such  mining  claim  is  hereby  niohine.d  and  amended 
f;o  dial  (lie  (-fleet  thereof  upon  such  mining  claim  shall  be  the  same  as 
if  .'men  mining  claim  had  been  located  upon  lands  of  die  United  Slades 
vJiich,  Sub-,eque!.l  to  July  31,  1030,  and  prior  (o  the  date  of  such  with.- 
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drmv.il  or  reservation,  were  subject,  to  location  under  the  mining  laws 
of  the  United  States. 

Sue.  2.  (a)  If  any  mining  claim  which  shall  have  been  located 

subsequent  to  December  31,  11)32,  and  prior  to  December  11,  1933,  and 
n\ hi cli  shall  be  entitled  to  the  bench ts  of  this  Act,  shall  cover  an)’  lands 
cm  hi  accd  within  any  mining  claim  which  sha  11  ha  vc  been  located  prior 
to  January  1,  195.*},  and  which'  shall  be  entitled  to  the  benefits  of  this 
Act,  then  as  to  such  area  of  conflict  said  mining  claim  so  located  subse¬ 
quent  to  December  31,  19o2,  shall  be  deemed  to  have  been  located 
December  11,  1953. 

(b)  If  any  mining  claim  hereafter  located  shall  cover  any  lands 
embraced  "  itlun  any  mining  claim  which  shall  have  been  located  prior 
to  Febi  nary  10,  1 9ul ,  and  which  shall  be  e  nf  i  t  led  to  (he.  benefit  sol  this 
Act,  then  as  (o  such  area  of  conflict  said  mining  claim  hereafter 
located  shall  be  deemed  to  have,  been  located  one  hundred  and  Iwentv- 
onc.  days  after  the  date  of  the  enactment  of  this  Act. 

Skc.  3.  (a)  Subject  to  the  conditions  and  provisions  of  this  Act  and 
to  any  valid  prior  rights  acquired  under  the  laws  of  the  United  States, 
the  owner  of  any  pending  uranium  lease  application  or  of  any  uranium 
lease  sha  1 1  ha  \  e,  for  a  period  of  one  hum!  red  and  ( wen  ( v  da  vs  after  the 
date  of  enactment  of  this  Act,  as  limited  in  subsect ion^b)  ‘of  this  sec¬ 
tion  3,  the  right  to  locate  mining  claims  upon  the  lands  covered  by  said 
application  or  lease.  J 

‘(b)  Any  rights  under  any  such  mining  claim  so  hereafter  located 
pursuant  to  the  provisions  of  subsection  (a)  of  this  section  3  shall  be 
subject  to  any  rights  of  the  owner  of  anv  mining  claim  wliich  was 
.located  prior  to  February  10,  1951,  and  which  was  valid  at  the  date 
of  the  enactment  of  this  Act  or  which  may  acquire  validity  under  the 
provisions  of  this  Act.  As  to  any  lands  covered  bv  a  uranium  lease 
and  also  by  a  pending  uranium  lease  application,  the  right  of  minim*- 
location  under  this  section  3,  as  between  the  owner  of  said  lease  and  the 
owner  of  said  application,  shall  he.  deemed  as  to  such  conflict  area  to 
be  \estod  in  the  owner  of  said  lease.  As  to  any  lands  embraced  in 
more  than  one  such  pending  uranium  lease  application,  such  right  of 
mining  location,  as  between  the  owners  of  such  conflicting  abdica¬ 
tions,  shall  be  deemed  to  be  vested  in  t  lie  owner  of  t  lie  prior  a ppiicat ion. 
Priority  of  such  an  application  shall  be  determined  by  the  time  of 
posting  on  a  tract  then  available  for  such  leasing  of  a  notice  of  lease 
application  in  accordance  with  paragraph  (e)  ot  the  Atomic  Energy 
Commissions  Domestic  Uranium  Program  Circular  7  (10  C.  F.  K. 
G0.«  (c) )  provided  there  shall  have  boon  t i mol v  compliance  with  the 
other  provisions  of  said  paragraph  (c)  or,  if  there  shall  not  have  been 
such  timely  compliance,  then  by  the  time  of  the.  tiling  of  the  uranium 
lease  application  with  the  Atomic  Energy  Commission.  Any  rights 
under  any  mining  claim  located  under  the  provisions  of  this*  section 
3  shall  terminate  at  the  expiration  of  thirty  days  afloi  the  tiling  for 
1  ccoi d  of  the  notice  or  certificate  of  location  ot  such  mining  claim 
unless,  within  said  (htrty-dav  period,  the  owner  of  the  uranium  lease 
application  or  uranium  lease  upon  which  the  location  of  such  mining 
chum  was  predicated  shall  have  tiled  with  the  Atomic  Energy  Com¬ 
mission  a  withdrawal  of  said  application  or  a  release  of  sai'd  lease 
and  shall  have  recorded  a  notice  of  (he  filing  of  surb  withdrawal 
oj’  release  in  the  county  office  wherein  such 


not  w  o”  cto 


’ f  e  of  ]o. 


•  v  V  •  V  I  . 


,  (c)  F^rept  as  ot  lu  rwise  provided  in  subsect  ions  (a)  ami  (b)  of  (his 
section  3,  no  mining  claim  hereafter  located  shall  lie  valid  as  to  anv 
lands  which  at  tie*  time  of  such  location  were  covered  hv  a  uranium 
lease  application  os*  a  uranium  lease.  Any  tract  upon  .which  a  notice, 
of  lease  application  has  been  pos<ed  in  accordance  with  raid  pain- 
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.graph  (c)  of  said  Circular  7  shall  be  decided  to  have  been  included 
in  a  uranium  lease  application  from  and  after  (lie  time  of  the  posting 
cf  such  notice  of  lease,  application:  Prcvldcd.  Unit-  there  shall  have, 
been  timclv  compliance,  with  the  other  provisions  of  said  paragraph 
(c)  or,  if  there  shall  not  have  been  such  timely  compliance,  then  from 
and  after  the  time  of  the  filing  of  a  uranium  lease  application  with  the 
Atomic  Energy  Commission. 

Six.  4.  Every  mining  claim  or  millsite — 

.  (1)  heretofore  located  under  the  mining  laws  of  th?  United 
States  which  shall  be  entitled  to  benefits  under  the  first  three 
sections  of  this  Act ;  or 

(2)  located  under  the  mining  laws  of  the  United. St  ntes  after 
tire  effective  chile  of  passage  of  this  Act,  shall  be  subject,  prior  to 
issuance  of  a  patent  therefor,  to  a  reservation  to  the  United  States 
of  all  Leasing  Act  minerals  and  of  the  right  (as  limited  in  section 
6  hereof)  of  the  United  Stales,  its  lessees,  permittees,  and  licensees 
to  enter  upon  the  land  covered  by  such  mining  claim  or  millsite 
and  to  prospect  for,  drill  for,  mine,  treat,  store,  transport,  and 
remove  Leasing  Act  minerals  and  to  use  so  much  of  the  surface 
and  subsurface  of  such  mining  claim  or  millsite  as  may  be  neces¬ 
sary  for  such  purposes,  and  whenever  reasonably  necessary,  for 
the.  purpose  of  prospecting  for.  drilling  for,  mining,  treating,  stor¬ 
ing,  transporting,  and  removing  Leasing  Act  minerals  on  and 
from  oilier  lands;  and  any  patent-  issued  for  any  such  mining 
claim  or  millsite  shall  contain  such  reservation  as  to,  but  only  as 
to,  such  lands  covered  thereby  which  at  the  lime  of  the  issuance 
of  such  patent  were — 

(a)  included  in  a  permit  or  lease  issued  under  the  mineral 
leasing  laws;  or 

(b)  covered  by  an  application  or  offer  for  a  permit  or 
lease  filed  under  the  mineral  leasing  laws;  or 

(c)  known  (o  he  valuable  for  minerals  subject  to  disposition 
under  the  mineral  leasing  laws. 

Sue.  5.  Subject  to  the  conditions  and  provisions  of  this  Act.  mining 
claim  and  millsitcs  may  hereafter  he  located  under  the  mining  laws 
of  (he  United  States  on  lands  of  the  United  Stales  which  at  the  time  of 
location  are — 

(a)  included  in  a  permit  or  lease  issued  under  the  mineral  leas¬ 
ing  laws;  or 

(b)  covered  by  an  application  or  offer  for  a  permit  or  lease  filed 

under  the  mineral  leasing  laws;  or 

(c)  known  to  be.  valuable  for  minerals  subject  to  disposition 
under  the  mineral  leasing  laws; 

to  the  same  extent  in  all  respects  as  if  such  lands  were  not  so  included 
or  covered  or  known. 

$i:c.  (».  (a)  Where  the  same  lands  are  being  utilized  for  mining 
operations  and  I. easing  Act  operations,  each  of  such  operations  shall 
be  conducted,  so  far  as  reasonably  practicable,  in  a  manner  compatible 
with  such  multiple  use. 

(b)  Any  milling  operations  pursuant  to  rights  under  any  nnpatented 
or  patented  mining  claim  or  millsite  which  shall  be  subject  to  a  reser¬ 
vation  to  the  United  States  of  Leasing  Act  minerals  as  provided  in 
this  Act,  shall  he  conducted,  so  far  as  reasonably  practicable,  in  a 
manner  which  will  a\oid  damage  to  any  known  deposit  of  any  Leasing 
Act  mineral.  Subject  to  the  provisions  of  subsection  (d)  of  this  sec¬ 
tion  0,  mi ii hm  opei  a  I  i <> 1 1 . ,  shall  be  so  conduct ed  as  not  to  ciuia  nger  or 

.  •»  r  .  \‘  «  .  \  .  .  I  J  t  .  .  f  \  U  | '  r  • «  i  • .  »  «•  n  >  W  |  yrm  e]  \*\\ 

or  facilities  which  may  have  been  made,  for 
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(c)  Any  I  sensing  Ad  operations  on  lands  covered  l>y  an  unpalented 
or  patented  mining  claim  or  millsite  which  shall  be  subject  to  a  reser¬ 
vation  to  t lie  United  States  of  Leasing  Act  minerals  as  provided  in 
this  Act  shall  he  conducted,  so  far  as  reasonably  practicable,  in  a 
manner  which  will  avoid  damage  to  any  known  deposit  of  any  mineral 
not  so  reserved  from  such  minim:  claim  or  millsile.  Subject  to  the 
provisions  of  subsection  (d)  of  this  section  G,  Leasing  Act  operations 
shall  be  so  conducted  as  not  to  endanger  or  materially  interfere  with 
an}'  existing  surface  or  underground  improvements,  workings,  or 
facilities  which  may  have  been  made  for  the  purpose  of  mining  opera¬ 
tions,  or  with  the  utilization  of  such  improvements,  workings,  or 
facilities. 

(d)  If,  upon  petition  of  either  the  mining  operator  or  the  Leasing 
Act  operator,  any  court  of  competent  jurisdiction  shall  line!  that  a 
particular  use  in  connection  with  one  of  such  operations  cannot  he 
reasonably  and  properly  conducted  without  endangering  or  materially 
interfering  with  the  then  existing  improvements,  workings,  or  facili¬ 
ties  of  the  other  of  such  operations  or  with  the  utilization  thereof,  and 
shall  find  that  under  the  conditions  and  circumstances,  as  they  then 
appear,  the  injury  or  damage  which  would  result  from  denial  of 
such  particular  use  would  outweigh  the  injury  or  damage  which  would 
result  to  swell  then  existing  improvements,  workings,  or  facilities  or 
from  interference  with  the  utilization  thereof  if  that  particular  use 
were  allowed,  then  and  in  such  event  such  court  may  permit  such  use 
upon  payment  (or  upon  furnishing  of  security  determined  by  the 
court  to  he  adequate  to  secure  payment)  to  the  party  or  parties  who 
would  be  thus  injured  or  damaged,  of  an  amount  to  be  fixed  by  the 
court  as  constituting  fair  compensation  for  the  then  reasonably  con¬ 
templated  injury  or  damage,  which  would  result  to  such  then  existing 
improvements,  workings,  or  facilities  or  from  interference,  with  the 
utilization  thereof  by  reason  of  the  allowance  of  such  particular  use. 

(e)  Where,  the  same  lands  are  being  utilized  for  mining  operations 
and  Leasing  Act  operations,  then  upon  request  of  the  party  conducting 
either  of  said  operations,  the  party  conducting  (lie  other  of  said  opera¬ 
tions  shall  furnish  to  and  at  l  lie  expense  of  swell  requesting  party  copies 
of  any  information  which  said  other  party  may  have,  as  to  die  situs  of 
any  improvements,  workings,  or  facilities,  theretofore  made  upon  such 
lands,  and  upon  like  request,  shall  permit  such  l c-qwest ing  party,  at 
the  risk  of  swell  requesting  party,  to  have  access  at  reasonable  times 
to  any  such  improvements,  workings,  or  facilities  for  die  purpose  of 
surveying  and  cheeking  or  determining  the  situs  thereof.  If  damage 
to  or  material  interference  with  a  party's  improvements,  workings, 
facilities,  or  with  the  utilization  thereof  shall  result  from  such  party's 
failure,  after  request,  to  so  tuniish  to  the  requesting  party  such  infor¬ 
mation  or  from  denial  of  such  access,  such  failure  or  denial  shall  relieve 
the  requesting  party  of  any  liability  for  the  damage  or  interference 
resulting  by  reason  of  such  failure  or  denial.  Failure  of  a  party  to 
furnish  requested  information  or  access  shall  not  impose  upon  such 
party  anv  liability  to  the  requesting  party  other  than  for  such  costs  of 
court  unci  attorney's  fees  as  may  he  allowed  ro  the  requesting  party  in 
enforcing  by  court  action  the  obligations  of  this  section  as  to  the. 
furnishing  of  information  and  access.  The  obligation  hereunder  of 
any  party  to  f  urnish  requeued  informal  ion  shall  be  limited  to  map  a  ml 
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Interior,  or  in  such  ofiicc  as  the  Secretary  may  designate,  a  request  for 
publication  of  notice  of  such  application,  oiler,  permit,  or  lease,  pro¬ 
vided  expressly,  that  not  less  than  ninety  days  prior  to  the  filing  of  such 
request  for  publication  there  shall  have  been  filed  for  record  in  the 
county  ofiicc  of  record  for  the  county  in  which  the  lands  covered 
thereby  are  situate  a  notice  of  the  filing  of  such  application  or  offer  or 
of  the  issuance  of  such  permit  or  lease  which  notice  shall  set  forth  the 
date  of  such  filing  or  issuance,  the  name  and  address  ol  the  applicant, 
offeror,  permittee  or  lessee  and  the  description  of  the  lands  covered  by 
such  application,  offer,  permit  or  lease,  showing  the  section  or  sections 
of  the  public  land  surveys  which  embrace  the  lands  covered  by  such 
application,  offer,  permit,  or  lease,  or  if  such  lands  arc  unsurveyed, 
either  ( he  sect  ion  or  sections  which  would  probably  embrace-  such  lands 
when  the  public  lands  surveys  arc  extended  to  such  lands  or  a  tie  hy 
courses  and  distances  to  an  approved  United  States  mineral  monument. 

The  filing  of  such  request  for  publication  shall  be  accompanied  by 
a  certified  copy  of  such  recorded  notice  and  an  affidavit  or  affidavits  of 
a  person  or  persons  over  twenty-one  years  of  age  setting  forth  that 
the  affiant  or  affiants  have  examined  the  lands  inv  olved  in  a  reasonable 
effort  to  ascertain  whether  any  person  or  pors'Uis  were  in  actual  pos¬ 
session  of  or  engaged  in  t  he  working  of  such  lands  or  anv  part  thereof, 
and,  if  no  person  or  persons  were  found  to  he  in  actual  possession  of 
or  engaged  in  the  working  of  said  lands  or  any  part  thereof  on  the 
date  of  such  examination,  setting  forth  such  fact,  or,  if  any  person  or 
persons  wore  so  found  to  he  in  actual  possession  or  engaged  in  such 
working  cm  the  date  of  such  examination,  setting  forth  the  name  and 
address  of  each  such  person,  unless  affiant  shall  have  been  unable 
through  reasonable  inquiry  (o  obtain  information  as  to  the  name  and 
address  of  any  such  person.in  which  event  the  affidavit  shall  set  forth 
fully  (he  nature  and  results  of  such  inquiry. 

i  ho  filing  of  such  request  for  publication  shall  also  he  accompanied 
by  the  certificate  of  a  (ifle  or  abstract  company,  or  of  a  title  abstractor, 
or  of  an  attorney,  based  upon  such  company's,  abstractor's,  or  attor¬ 
neys  examination  of  (he  instruments  affecting  the  lands  involved,  of 
record  in  the  public  records  of  the  county  in  which  said  lands  are 
situate,  as  shown  by  the  indices  of  the  public*  records  in  the  county  offee 
of  record  for  said*  county,  setting  forth  the  name  of  any  person  dis¬ 
closed  by  said  instruments  to  have  an  interest  in  said  hinds  under  any 
iinpafciitcu  milling  claim  heretofore  located,  together  with  the  address 
of  such  person  if  disclosed  by  such  instruments  of  record. 

1  hereupon  the  Secretary  of  the  Interior,  or  his  designated  repre¬ 
sentative,  at  the  expense  of  the  requesting  person  (who,  prior  to  (lie 
commencement  of  publication,  must  furnish  the  agreement  of  the 
publisher  to  hold  such  requesting  person  alone  responsible  for  charges 
of  publication),  shall  cause  notice  of  such  application,  oiler,  permit, 
or  lease  lo  he  published  in  a  newspaper  bavin*;  general  circulation  in 
the  county  in  which  the  lands  involved  are  situate. 

Such  not  ice  shall  describe  the  lands  covered  hv  such  application, 
offer,  permit,  or  lease,  as  provided  heretofore  in  the  notice  to  he  filed 
in  the  office  of  record  of  the  county  in  which  the  hinds  covered  are 
situate,  and  shall  notify  whomever  it  may  concern  that  if  any  person 
claiming  or  asserting  under,  or  hv  virtue  of.  any  unpatenfed  mining- 
chi  i  m  he?  et  1 1  fore  k  *ea  1  cd ,  a  n  v  ingot  or  i  .*  i  ?  *  * .  *  - »  ?  i :  j  .*  ■  o  --  i  n  * r  Wg  g  >  *  i '  *  *  t**i  1 
as  to  such  land?:  or  anv  pai  1  b.  ^ 

such  request  for  piff.i ient  ion  was  tiled  tv,  huh  cilice  shall  he  specified 
in  such  not  ire)  and  within  one  hundred  fifty  da  vs  from  the  date  of 
the  first  publication  of  such  notice  (which  date  shall  he  specified  in 
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such  notice),  n  verified  statement  which  shall  set  forth,  ns  to  such 
unpalcnted  milling  claim: 

(1)  The  elate  of  location;  . 

(2)  The  book  and  page  of  recordation  of  the  notice  or  certifi¬ 
cate  of  location ;  ,  .  . 

(3)  The  section  or  sections  of  the  public  land  surveys  'winch 
embrace  such  mining  claim;  or  if  such  lands  arc  un.~ui  n  e)  cd, 
either  the  section  or  sections  which  would  probably  embrace  such 
mining  claim  when  the  public  land  surveys  are  extended  to  sue  n 
lands  or  a  lie  by  courses  and  distances  to  an  appio\ed  Tjuitcd 
States  mineral  monument ; 

(•!•)  Whether  such  claimant  is  a  locator  or  purchaser  under  such 

location:  and  . 

(a)  The  name  and  address  of  such  claimant  and  names  and 
addresses  so  far  as  known  to  the  claimant  ru  any  olhci  poison  oi 
persons  claiming  any  interest  or  interests,  in  or  under  such 
unnaUMited  mining  claim ; 

such  failure  shall  be  conclusively  deemed  (i)  to  constitute  a  waiver  am 
relinquishment  by  such  mining  claimant  of  any  and  all  l ight.  t itlc,  and 
interest  under  such  mining  claim  as  to.  but  only  as  to.  Leasing  Act 
minerals,  and  (ii)  to  constitute  a  consent  by  such  mining  claimant  that 
such  mining  claim  and  any  patent  issued  therefor,  shall  be  subject  to 
(he*,  reservation  specified  in  section  4  of  this  Act.  and  (m)  to  p.eeludc 
thereafter  anv  assertion  by  such  mining  claimant  of  anj  i  ignt  ol.  title 
to  or  interest  in  any  Leasing  Act  mineral  by  reason  of  such  mining 

claim.  ,  ,  ...... 

If  such  notice  is  published  in  a  daily  paper,  it  shall  be  published  in 

the  Wednesday  issue  for  nine  consecutive  weeks,  or.  if  in  a . weekly 
paper,  in  nine  consecutive  issues,  or,  if  in  a  scmiweekly  or  1 1  i w och  1) 
paper,  in  the  issue  of  the  same  day  of  each  week  for  nine  consecutive 

weeks.  , 

Within  fifteen  davs  after  the  date  of  first  publication  of  such  notice, 

the  person  requesting  such  publication  (1)  shall  cause  a  copy  of  such 
notice  to  be  personally  delivered  to  or  to  lie  mailed  by  rcgistei  ed  mail 
addressed  to  each  person  in  possession  or  engaged  in  the  working  of 
(he  land  whose  name  and  address  is  shown  by  an  akidavil  filed  as  afore- 
said,  suk!  lo  cud)  person  who  m*iy  luive  fileti,  jis  to  de>(.nbcu 

in  said  notice,  a  request  for  notices,  as  provided  in  subsection  (d)  of 
this  section  7,  and  snail  cause  a  copy  of  such  notice  to  be  mailed  l.p 
registered  mail  to  each  person  whose  name  and  address  is  sot  forth  in 
the  title  or  abstract  company's  or  title*  abstractors  or  attorney  s  cer¬ 
tificate  filed  as  aforesaid,  as  having  an  interest  in  the  lands  described 
in  said  notice  under  any* unpatented  mining  claim  heretofore  located, 
•such  notice  to  be  directed  to  such  person  s  address  as  set  forth  in  such 
certificate:  and  (i?)  shall  file  in  the  oilice  where  said  request  for  publi¬ 
cation  was  filed  an  affidavit  showing  that  copies  have  been  so  delivered 
or  mailed. 

(b)  1  f  anv  claimant  under  any  unpatented  mining  claim  herctoiorc 
located  which  embraces  any  of  the  lands  described  in  any  notice  pub¬ 
lished  in  accordance  with  the  provisions  of  subsection  fa)  of  this  sec¬ 
tion  7  shall  fail  to  file  a  verified  statement,  as  auo\  e  pro\ided.  within 
one  hundred  and  fifty  days  from  the  date  of  the  first  publication  of 
such  notice,  such  failure  shall  he  conclusively  deemed,  except  as  other¬ 
wise  provided  in  suh  action  fe)  of  this  section  i.  (i)  to  constitute  a 
waiver  and  '-..u Mi'-bea-nt  j,v  such  minin:*'  el  rm:i u(  of  any  and  all 
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Leasing  Act  minerals,  am!  (ii)  to  const itute  a  consent  by  such  mining 
'claimant  that  such  mining  claim  ami  any  patent  issued  therefor,  shall 
be  subject  to  the  reservation  specified  in  section  4  of  this  Act,  and  (iii) 
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to  preclude  thereafter  any  assertion  by  such  mining  claimant  of  anv 
right  or  title  to  or  interest  in  any  Leasing  Act  mineral  by  reason  o*f 


such  mining  claim. 

(c)  If  any  verified  statement  shall  be  filed  by  a  mining  claimant  as 
provided  in  subjection  (a)  of  tin's  section  7,  then  the  Secretary  of  the 
Interior  or  his  designated  representative  shall  fix  a  time  and  place  for 
a  hearing  to  determine  the  validity  and  c  flee  tiv.e  ness  of  the  mining 
claimant’s  asserted  right  or  interest  in  Leasing  Act  minerals,  which 
place  of  hearing  shall  be  in  the  county  where  the  lands  in  question  or 
parts  (hereof  are  located,  unless  the  mining  claimant  agrees  otherwise. 
The  procedures  with  respect,  to  not  ice  of  such  a  hearing  and  the  conduct 
thereof,  and  in  respect  to  appeals  shall  follow  the  then  established 
general  procedures  and  rules  of  practice  of  the  Department  of  the 
Interior  in  respect  to  contests  or  protests  affecting  public  lands  of  the 
United  Slates.  If,  pursuant  to  such  a  hearing  the  final  decision 
rendered  in  the  matter  shall  allirm  I  he  validity  and  effectiveness  of  anv 
mining  claimant's  right  or  interest  under  the  mining  claim  as  to  Leas¬ 
ing  Act  minerals,  then  no  subsequent  proceedings  under  this  section  7 
of  this  Act.  shall  have,  any  force,  or  effect  upon  the  souiflirmed  right-  or 
interest  of  such  mining  claimant  under  such  mining  claim.  If  at  any 
time,  prior  to  a  hearing  (he  person  request  ing  publicaf  ion  of  notice  and 
any  person  filing  a  verified  statement  pursuant  to  such  notice  shall  so 
stipulate,  then  to  the  extent  so  stipulated,  but  only  to  such,  extent,  no 
hearing  shall  be  held  with  respect  to  rights  asserted  under  that  verified 
statement,  and  to  the  extent  defined  by  the  stipulation  the  rights 
asserted  under  that  verified  statement  shall  be  deemed  to  be  unaffected 
by  that  particular  published  notice. 

(d)  Any  person  claiming  any  right  in  Leasing  Act  minerals  under 
-  or  by  virtue  of  any  unpatented  mining  claim  heretofore  located  and 

desiring  to  receive  a  copy  of  any  notice  of  any  application,  oiler,  ’per¬ 
mit,  or  lease  which  may  be  published  as  above  provided  in  subsection 
(a)  of  this  section  7,  and  which  may  affect  lands  embraced  in  such 
mining  claim,  may  cause  to  be  filed  for  record  in  (lie  count  v  cilice,  of 
record  where  the  notice  or  certificate  of  location  of  such  mining  claim 
shall  Inn  e  been  recorded,  a  duly  acknowledged  request  for  a  copy  of 
any  such  notice.  Such  request  for  copies  shall  set  forth  the  name’and 
address  of  (he  person  requesting  copies  and  shall  also  set  forth,  as  to 
each  mining  claim  under  which  such  person  asserts  rights  in  Leasin'* 
Act  minerals:  ” 

(1)  (he  date  of  location ; 

.  00  the  book  and  page  of  the  recordation  of  the  notice  or  cer¬ 
tificate  of  location;  and 

(3)  the  section  or  sections  of  the  public  land  surveys  which 
embrace-  such  mining  claim;  or  if  such  lands  are  unsurveyed, 
cither  (he  section  or  sections  which  would  probably  embrace  such 
mining  claim  when  the  public  land  surveys  are  extended  to  such 
lands  or  a  tic  by  courses  and  distances  to  an  approved  United 
States  mineral  monument. 

Other  than  in  respect  to  the  requirements  of  subsection  (a)  of  this 
section  7  as  to  personal  delivery  or  mailing  of  copies  of  notices  and 
in  respect  to  the  provisions  of  subsection  (o’)  of  this  section  7.  no  such 
request  for  copies  of  published  notices  and  no  statement  or  allegation 
in  such  request  and  no  recordation  thereof  shall  ailed  title  to  any 
milling  claim  or  to  any  land  or  be  deemed  to  constitute  constructive 
notice  fo  any  person  that  the  mm-or  r o.pLs  lorn  m-  ,,U 

any  ngm,  <  it  u-.  or  iiitmr:  !  m  or  wm.cr  any  mining  eiaim  i  eferred  to  in 
such,  request. 

.('•’)  ^  f  any  applicant ,  ollcroi-,  permittee,  or  lessee  shall  fail  to  comalv 
with  the  requirements  of  subsection  (a)  of  this  section  7  a<  to  the 


■ 
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personal  delivery  or  mailing  0f  a  copy  of  not  ice  to  any  perron  tl'e  mib- 

e^n'o?1 ML"' Tit 111  b0(dr,,n';cl1  "holl>-  inclUtual  ^  to  ‘that 

j,  ,'°  1  01  ,ls  u,‘  :  nf».,lls  asserted  lev  that  person  and  the  failure  of 

that  person  to  nle  a  verified  statement,  as  provided  in  sucii  notice  dn°l 

person!'1111"'01  <limi"isl1'  1’"*'*™  or  bar  at./riVlus  of 'th  j 

•  nm" •  r  0"'".0,'s  oi  any  mining  claim  heretofore  located 
maj,  at  ,tij  tunc  pnor  to  issuance  of  pa  tout  therefor  waive  an  d  re- 

’  l-T’i1  a  Vft  ,tS  l]icrci!,u‘cr  t0  Leasing  Ad  minerals.  ’  The  cVcmitioii 
“  .1  “ckimwlcilgment  of  .such  a  waive?  and  relinquishment bv  sue 
o  11CI  01  owneib  and  tlie  recordation  thereof  in  the  office  where  (ho 
notice  or  certificate  of  location  of  such  mining  claim  is  of  record  shall 

Jo  ;“n"  of  tilhf  V  1  !,e{'0ilf,er  "W*  to  the  r^™, 

:°  \  “cctlon  J  °\  lh,VU‘t  ancI  any  Indent,  issued  tlicrefor  shall  contain 
such  a  reservation,  but  no  such  waiver  or  relinquishment  shalfbc 
deemed  in  any  manner  to  constitute  any  concession  as  to  the  date  of 

Srr  0  °T  'S  Ka,cl  »”»«»*?  claim  or  as  to  the  validit  v  thereof 

Laj,{  s  ^ dlulrawn  from  (lie  public  domain  which  are  within* 

uU  o  l,lU  C‘'C,  terNllmheTI  ]>  Executive  o^r  o 

bc,“(1 Vm,  ml- nM,  vn"tlV'  2Vli-Kj  sin'1  (b)  IIdimn  Ni.m- 

)C  cd  a  puisi  ant  to  ].  veemtive.  Order  C1M  of  June  20,  ]'):);•,  e],al]  he 
suhjetl.  to  entry  and  location  under  the  mining  laws  of  the  United 
.States,  and  to  permit  and  lease  under  the  mineral  leasiim  law*  upon 
dclcmunadon  by  the  .Secretary  of  (he  Interior,  based  upon  available 
geo  ogmai.d  other  information,  that  there  is  no  reasonable,  probability 
that  operations  pursuant  to  entry  or  location  of  the  particular  lands 
ndcr  the  mining  laws  or  pursuant  to  a  permit  or  l!ai 'e  of  i he  nr- 
lcuhu  lands  under  the  Mineral  Leasing  Ad,  will  result,  in  the  extrac 
lion  or  cause,  loss  or  waste  of  (he  helium-beariim  mis  jn  (]lf.  1-. nds  of 
such  reserves:  That  the  lands  shall  nof i  to 

entry,  location,  permit,  or  lease  until  such  time  as  the  Secret-  w  do  i 

/'""Lr  r!Zt  L'L1'01'  in  llie1Fc‘,mi.1  Ko.^ior-Lii./^i.-wS 

u’/'j*  •  1  1  J  Scvl>,(ar.V  may  at  any  time  as  a  condition  to  con- 

or  Wer  AlV ’il  H|’C7Ul0"S  1'cflu”:°  t,lc  onci-yman,  lncalor.  permittee 
‘  'Vs  a  t:,l  'c  s.uch  iwiisures  either  above  or  below  (lie  surface  of 

8«rasasyes? 

. .  “ 

.1  , 'y  *  CQinsniox  -j  he  Commission  is  authorized  to  (lie  extent  it 
deems  necessary  to  elL-duate  the  provisions  of  this  Act- 

n J  0  J;nU(  Vt:;.c-  rcrjUj.sition,  condemn,  or  otherwise  ac- 
qm  c.  $  up  plies  of  fissionable  source,  materials  or  any  interest  in 
le.d  property  containing  deposits  of  fissionable  source  materials; 

“(B)  to  purchase,  take,  requisition,  condemn,  or  dherwL"  MC. 

rSb®*  VUl7  "POn  :\"‘y  IVnl  *r"'*r{>  it  to  hnvo 

possibilities  of  containing  deposits  of  fissionable  sourdc  materials 

dcpos?(s.°nC  "Ct  1>r0S1)Cct,ni:  and  ^oratory  operations  for  such 

»  umk‘r  (1‘is  paragraph  may  be  made  wi(]l0ut  re-ard 
^  lli r°\ of  *:r.c^ lon. 1  ^  °  f  .*  vi^ocl  St  all!  As  (IT.  S.  C., ‘title 
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Heretofore  lo¬ 
cated  clntrris. 

Kclin  q  uis  lua,nt 
of  n-itieral  rights. 


Helium  I  n  d  s 
subject  to  cr.tr/. 


<3  St:«t.  4  37. 

30  USC  2  2,  1S1 

Ct  3  eq. 


Public  ation  of 
order  in  J'R. 


<5j. 


60  oi  at.  76  1 . 

-•2  Use  1  «05  (b) 


oaf,  p.  9iq, 

*  isuionnble 
source  nuitcriols. 


.  *  ...  .  ,v‘  VM  t  fH.-  -UC\  l;Cfl  .^l.ai  tit  (•; 

sec*  Hpnn  certification  by  (he  Commi.  .Am  tb.,: 

nfr.es>,!:  ^  m  the  JuL'ctst  of  (be  < ^ •  *  >.-•>■  n  •  < 


■  'il 


■ct.m 


v 


...  .........  V  ,  , 

a  Si) O ' \  j  i  1  g  t  J ) ; i  (.  ;;  d  V ft  r  (  * s  1 J 1  g 
and  advance  payment-  ma', 
nmy  edab!i,h  guaranteed  juaccs  for 


. . .  * 

delivered  (o  i( 


e  of  ”. : 

nut-  reasonably  practicable,  n»d  partial 
made,  tlu  rcimtlcr.  ’1  In-  Commis.sit.m 
11  fissionable,  r-omr.*  niatcriais 

1  I  1 

ill  UJ 


I 


.  »  .  *  .  t  t . .  ."mn  i  i;  i 

wham  ::  specified  time.  ,|u*:(  compvir  a»  ion 
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[OS  Stat 


42  USC  1  £05  (b) 
(V). 


<2  USC  l SOI 

no  l  e. 

Supra. 

30  USC  501-505. 
30  USC  503. 


“Minernl  lens- 
Inn  Uws." 

43  USC  433-451. 
3  0  USC  22*257 
passim. 


*'L  ein  Inf,  Act 
nilncrol  s. " 


*  *  -  *  * 


/  '  t 


"Minir.j  c.pefn. 


inadcfoi*  .di)  piopor(y  or  interest  m  property  purchased,  taken,  requi- 
sitionc-U,  condemned,  or  otherwise  acquired  under  this  paragraph  ” 
i/1).  Section  5  (b)  ((>)  is  revised  to  read:  °  1 

(0)  Okratioxs  ox  L.\x ns  Uki.oxgixc  to  tup.  Uxited\St  vit.s  — 
lhc  Commission  is  authorized,  to  the  extent  it  deems  necessary  to 
effectuate  the  provisions  of  this  Act,  to  issue  leases  or  permits  for 
piospcctmg  for,  exploration  for,  mining,  or  removal  of  deposits  of 
fissionable,  source  materials  (or  for  any  or  all  of  these  purposes)  in 
•anas  belonging  (o  (he.  United  Stale* :  Prodded,  That,  noU  ithsfand- 
ing  an)  other  provisions  of  law,  such  leases  or  permits  mav  be  issued 
for  hinds  administered  for  national  park,  monument,  and  wildlife 
ol!r^Snn  y  V/  1011  (I.1C  Prc^i(bnt,  by  Executive  order,  finds  and 
clefemc^’5  Kl  SUCH  adlon  1S  “cuessary  m  the  interests  of  national 

Suction  5  (h)  ( < )  is  revised  to  read  : 

(7)  Emmie  L.vxns.  _\0  individual,  corporation,  partnership  or 
association,  which  lino  any  part,  direcliv  or  indirect  1  v,  in  (he  develop¬ 
ment  oft  ho  atomic  energy  program,  may  benefit  by  any  local  ion.  entry, 
oi  settlement  upon  the  public,  domain  made  after  such  individual 
corporation  partnership,  or  association  look  part  in  such  program,  if 
such  individual,  corporation,  partnership,  or  association,  by  reason  of 
liaMng  had  such  pari  nqthe  development  of  the  atomic  energy  nro- 
giam,  acquired  confidential  official  information  as  to  (lie  existence,  of 
(teposiis  of  such  uranium,  thorium,  or  other  fissionable  source  matc- 
nals  in  (lie  specific  lands  upon  which  such  location,  entry,  or  settlement 
is  made,  and  subsequent  to  (lie  date  of  the  enactment  of  this  Act  made 

/i,n’  C,ntryh?1'  S(-;((Ir'ment  or  cause  the  same  to  be  made  for  his 
01  its,  01  their  benent.  In  cases  where  any  patent,  conveyance  lease’ 
permit  or  other  authorization  has  been  issued,  which  reserved’ to  the 
United  Slates  fissionable  source  materials  and  (he  right  to  enter  upon 

:U1(  l>rosl>ccl  <or,  "»me,  find  remove  the  same,  (he  liead  of  the 
epai tine nt  or  agency  winch  issued  the  patent,  conveyance,  lease  per¬ 
mit,  or  other  authorization  shall,  on  application  of  th'c  holder  ihe-eof 
issue  a  new  or  supplemental  patent,  conveyance,  lease,  permit,  or  other 
authorization  without,  such  reservations5  1 

(d)  Notwithstanding-  ( lie  provisions  of  the  Atomic  Euerrv  Act  and 

]™. r][Yy-  v(?)  prior  to  its  amendment  hereby 

oi  ho  pi  missions  oJ  the.  Act  oj  August.  12,  10 ah  (07  Stat.  530)  and 
part icu  irly  section  3  thereof  any  nining  claiin.1  heiTtof^  i^ed 

COVOT -v  nV  i‘ f8  of-tlu\X/n1,i.eU  Siil(o*’  yh  ur  based  upon  a  dU- 

wl  ch  excel” Tr?  h^^n^ lm'h  ls  a  ^'onnbk  source  material  and 
winch,  cncc>  for  the  possible  contrary  construction  of  said  Atomic 

la  r'  1,0CV  !°c:Uable  un<!01'  flk*b  mining  laws,  shall, 
]/>' v  n,lS  n(i  'P(|'SC  •  ahected  by  such  possible  contrary  construction 
be  valid  and  ellective,  in  nil  respects  to  (be-  same  extent  as  U  said 

aKkvoinnlcria l  “  luC“1,,b,C  ,Miut'''al  <lo‘!asit  ••  ^sion- 

Sec  11.  As  used  in  this  Act  "mineral  leasing  laws”  shall  mean  the 

mA  ,  ‘  T  if’  1?1-!  7,,)  :  ^  of  1'Vbn.arv  28,1  WO 

(H  blat.  L.  the.  Act  of  Apnl  U,  (-M  Stat.  :UU)  ;  the  Act  o' 

f  b  TIT  k' ,  AATT  ■»>«' odih-h 


after  enacted  which 
the.  foregoing  Act 
which,  upon  ( hr  rip 
)  •  !-. 
shall  mean  operation 
issued  und.*r  i he  miia 

l*.» 


•  i  ,  /  . . .  or  nerc- 

11  .:\1V  amendatory  oi  or  supplementary  to  anv  of 

:  s:  ‘‘Leasing  Act  minora!*”  shall  moan  all  minerals 

‘•siaa  i'.  e  uatr  o  :  !  m  Ant.  arc-  provided  in  rlw.  l 


conducted 


for,  (tr.ilm., 
in<*  )  -eacin"- 


ra 


for. 


1 ;  i ; ;  1 1  u 


Act  miiu 


aiv  provided  in  the  mineral 
■'  r;  “I.eaaiug  Act  operations*’ 
under  a  lease,  permit,  or  license 
caring  laws  m  or  incidental  to  pro-peetiim- 
storing,  i ra (.sporting,  or  remov" 
•S  '  mining  oj  eratmn.-r  shall  mean  operations 


I  . 

;  i 
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under  any  unpatenfed  or  patented  mining  claim  or  millsite  in  or  inci¬ 
dental  to  prospecting  for,  mining,  treating,  storing,  transporting, 
or  removing  minerals  other  than  Leasing  Act  minerals  and  any  other 
use  under  any  claim  of  right  or  title  based  upon  such  mining  claim  or 
millsite;  “Leasing  Act  operator1  shall  mean  any  party  who  shall 
conduct  Leasing  Act  operations;  “’mining  operator*’  shall  mean  any 
party  who  shall  conduct  mining  operations;  “Atomic  Energy  Act” 
shall  mean  the  Act  of  August  1,  lhiG  (GO  Stat.  Too),  as  amended; 
“Atomic  Energy  Commission”  shall  mean  the  United  States  Atomic 
Energy  Commission  established  under  the  Atomic  Energy  Act  or  any 
amendments  thereof;  “fissional.de  source  material”  shall  mean  ura¬ 
nium,  thorium,  and  all  other  materials  referred  to 'in  section  5  (b)  (1 ) 
of  the  Atomic  Energy  Act.  as  reserved  or  to  be  reserved  to  the  United 
Stales;  “uranium  lease  application”  shall  mean  an  application  for  a 
uranium  lease  filed  with  said  Commission  with  respect  to  lands  which 
would  be  open  for  entry  under  tin*  mining  laws  except  for  their  being 
lands  embraced  within  an  oiler,  application,  permit,  or  lease  under 
the  mineral  leasing  laws  or  lands  known  to  be  valuable,  for  minerals 
leasable  under  those  laws;  “uranium  lease”  shall  mean  a  uranium 
mining  lease  issued  by  said  Commission  with  respect  (o  any  such 
lands;  and  “person”  shall  mean  any  individual,  corporation,  partner¬ 
ship,  or  other  legal  entity. 

iSkc.  32.  Nothing  in  this  Act  shall  be  construed  to  waive,  amend,  or 
repeal  the  requirement  of  any  provision  of  any  law  for  approval  of 


any  official  of  the  Unite 


'I  at 


es  v 


chose  approval  prior  to  prospecting, 


exploring,  or  mining  would  be  required. 

Sue.  33.  1  f  any  provision  of  (his  Act ,  or  (  he  applieaf  ion  of  such  provi¬ 
sion  to  any  person  or  circumstances,  is  held  uncon.- lit  utional,  invalid, 
or  unenforciblc.  the  remainder  of  this  Act  or  (he  application  of  such 
provision  to  persons  or  circumstances  other  than  those  as  to  which  it 
is  held  unconstitutional,  invalid,  or  unenforciblc,  shall  not  be  a fTcctcd 
thereby. 

Approved  August  3  3,  19  54. 


"Lc  as  Inc  Act 
operntor.  ” 

“Mi 
tor.  " 

-12  use  i  r.  o  i 

t.  ote.. 
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•'Fissionable 
source  material.” 

42  USC  1  805  (b) 
0). 

“Uranium  ler-se 
nppi  icalion.  ’  ’ 


"U  r  n  n  1  u  m 
lensc.’* 

“Person.  “ 


Rc  quiret  ••;nt. 


Sep  M.-r.t)  i  1 ! t  y . 


ClIAl’TL'R  731 


Public  Law  586 

'v-  AN  ACT  A-.^Mist  13.  1954 

To  nine.. 4  flic  Act  <>f  April  (>,  10:17,  as  amended,  to  include  ennponil ion  with  1 1  »<?  U  f5~  •3c,97l 

Goveinii.cnts  uf  Canada  or  Mexico  or  total  Canadian  or  Mexican  authori: :.'s 
for  (ho  eo;.p\>t  of  incipient  or  emergency  out  breaks  of  insect  pc.sU;  or,  ;fTaut 
diseases.  -  v. 

yf 

ee*cn  Jati  vc-' 


Be  it  enacted  by  ihe  Senate  end  IIouxc  of  Hc}>r 


'S  of  the. 


United  State*  of  Amcrlm.  in  Cony  re**  a'>embtcd%  That  section  1  of 
the  Act  of  April  G,  l!h‘>7,  ns  amended  (7  U.  S.  U.  MS),  is  further 
amended  by  adding  at  the  end  thereof  tin*  foil  .Wing:  "The  Secretary 
of  Agriculture  is  further  authoris'd  to  c  fperate  with  the  Uovern- 
menls  of  Canada  or  Mexico  or  local  C-n-Tdian  or  Mexican  authorities 
ill  carrying  out  in  such  countries  nec-.'ss;-."v  operations  or  measures  to 
control  incipient  or  emergency,,  '.ail breaks  of  insect  pests  or  plant 
diseases,  when  such  ojierat  io:':-' 4»r  measures  are  necessary  to  protect, 
t lie  agriculture  of  the  Uni!  d  States.  In  performing  the  operations 
or  measures  authorized  under  this  Act,  the  cooperalin.r  foreign  Conn¬ 
ie  for  the  aiiUoritv  ucces- 


try,  State,  or  local  an  mey  shall  he  respop.Hiue 
sary  to  carry  oof  tlm  operations  or  m.v 

I  ,l‘«  >>  ... )  l  t  i  i  '  ,  i  i  •  I  ’  i#>  !’. 

J“  ■  r . 


ami 


.  i  ov  t  he  3‘  ci  [era  I 


or  emit  roll 
and  ! 
necf'.'-.ary. 

» j . p r v ) v o d  Aug, not  3 


i  r  i  o"  | 1  i  \  ,  s  \  • 

Government 


for  sr.rh  of  bet 


mw.n.b  as  in 
?> 


the.  discretion  of  t’ne  Secretary 
1 95-.! . 


Insect  pest  con¬ 
trol. 

CanruJinn-M  <»  y  I- 
c an  cooperation. 

52  Stat.  344. 


taciiii  *es 
of  Agriculture  are 
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Deparimenl  of  the  Inferior 
GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 

BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 


Branch  Program  S«rU« _ Part  612  Informal  Clannlflcatlons  -  Federal  T/irA 

Chapter  2  Land  Disposal  612.2.2 


Mineral  Entries .  Rights  to  mineral  lands,  excluding  the  leasable 
ndnerals,  are  initiated  by  prospecting  for  minerals  thereon,  and  upon 
,  the  discovery  of  a  valuable  deposit  of  mineral,  the  claimant  nay  obtain 
a  patent  on  the  land  within  the  mineral  claim  (43  CFR,  Part  185), 

Mining  claims  are  of  two  distinct  classes;  lode  claims  and  placers. 
However,  the  role  of  the  Geological  Survey  in  reporting  to  the  Bureau 
of  Land  Management  on  patent  applications  of  mining  claims  is  to 
determine  whether  the  lands  are  "known  to  be  valuable  for  minerals 
subject  to  disposition  under  the  mineral  leasing  laws."  The  Mult-* p1 “ 

Use  Act  of  August  13,  195^  (68  Stat.  708),  provides  that  a  reser-~ 

Yation  of  leasable  minerals  to  the  United  States  will  be  made  in  issuing 
patents  under  the  mini  ng  laws  when  the  lands  are  determined  to  be 
valuable  or  valuable  prospectively  for  any  such  minerals.  The  Bureau 
of  Land  Management  determines  the  sufficiency  of  the  discovery  of 

locatable  minerals  present  as  a  basis  for  issuance  of  a  mineral  patent 
for  that  mineral. 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist's  Office 
345  Middiefieid  Road 
Menlo  Park,  California  94025 


October  5,  1976 


Memorandum 


To: 

From: 

Subject: 


Geologists,  Office  of  the  Pacific  Area  Geologist 
Area  Geologist,  Pacific  Area 

Procedures  for  identification  of  multiple  mineral  conflicts 
in  mineral  reports 


The  Multiple  Use  Act  was  passed  to  provide  for  multiple  mineral  development 
°  e  same  tracts  of  public  lands.  However,  to  assure  that  no  insurmountable 
problems  arise  from  overlapping  operations,  it  is  prudent  to  identify 
potentially  serious  conflicts  as  early  as  possible.  One  convenient  time  to  do 
this  wouid  be  in  our  mineral,  reports  for  the  mining  supervisor  and  in  our 
p  ocessing  of  a  Plan  of  Operations  or  Applications  for  Permit  to  Drill  (APD's  ) 
for  the  Area  Oil  and  Gas  and  Geothermal  Supervisors.  Henceforth  in  our 
ineral  reports  we  should  state  (1)  whether  or  not  any  part  of  the  land  in 

outS°H-1S  7  e  f0r  0ther  commodities>  (2)  whether  or  not  there  are  any 

PerTs’  or  applications  that  inciude  any  part  of  the  subject 
rnmm  St  3  • whether  the  potential  for  conflict  in  the  development  of  the  two 
13  min°/"0r  ™i°r-  K  the  Potential  is.  major,  the  appropriate 
ltigatmg  measures  (if  any)  from  a  geologic  viewpoint  should  be  suggested. 

^  order  to  determine  what  leases,  permits,  or  applications  are  outstanding  it 
ill  be  necessary  to  request  ail  the  necessary  BLM  use  plats  for  the  townships 

WS  erVfntliaIlly  hope  t0  have  an  arrangement  with  BLM  whereby  we 
maintain  microfilm  files  of  this  information.  For  the  present,  however^  we 

^  "Use  P,ats”  on  a  case-by-case  basis.  Also,  to  make  sure  that 
we  inciude  any  locatabie  minerals,  we  must  refer  to  our  mineral  card  files  and 

out  neeV°  ^ke  $Ure  that  newly  identifled  ^^eral  occurrences  are 

put  on  those  cards.  Also  remember  to  include  the  date  of  the  Supervisor's 

request  on  our  mineral  reports  so  that  the  timeliness  of  our  responsewUl  be  a 
matter  of  record.  You  are  doing  a  good  job,  keep  up  the  good  work. 


Henry  Li  Cuilins 


cc: 


Conservation  Manager,  Western  Region 
District  Geologist,  Los  Angeles 
Oil  and  Gas  Supervisor,  Los  Angeles 
Area  Geothermal  Supervisor 

A  %  i  *  *  • 

a  mining  jiipcrviaor,  Alaska-Pacific  Are; 
-uiisei  vaticn  Division 


_ 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
345  Middlefield  Road 
Menlo  Park,  California  9402 

nov  3  5  .u 0 

November  15,  1976 
Corsc^—tion  Division 

us.  gdt.ugical  survey 

Office  <«a  Geologa-i 

Mcniu  rui'K,  California 

To:  All  Area  Supervisors 

From:  Acting  Conservation  Manager,  Western  Region 

Subject:  Multiple  mineral  resource  development  guidelines 

As  a  result  of  several  discussions  with  many  of  you  following  our  meeting 
early  in  the  year,  the  following  observations  and  guidelines  are  presented 
as  a  first  step  in  reducing  development  conflicts  where  possible  in  the 
Western  Region. 

Leasable  versus  locatable  mineral  deposits 

With  the  passage  of  Public  Law  585,  provision  was  made  for  locating  mineral 
claims  in  leasing  areas.  Some  of  the  problems  that  have  or  may  develop  are: 

1.  Contests  of  ..determinations  of  minerals  and  associated  and  related  minera. 
components  that  are  covered  by  the  language  and  intent  of  the  Mineral  Leasing 
Act  as  amended. 

2.  Pressure  to  accept  the  "prudent  man"  value  determination  method  as  adopt'" 
by  the  Bureau  of  Land  Management. 

3.  Contest  of  "Chiefly  valuable"  determinations. 

4.  Possible  encroachment  by  claimants  in  prospecting  permit  and  lease  areas 
for  nuisance  or  non-development  reasons. 

Multiple  leasable  mineral  deposits 

The  Division  has  found  this  problem  to  be  of  serious  proportions  in  the  past 
and  present,  especially  potash  and  coal  mining  versus  oil  and  gas  axploratio 
and  development  in  the  same  area.  During  the  past  year  potential  conflicts 
have  been  identnied  between  proposed  geothermal  leasing  and  issued  sodium 
and  potassium  leases,  phosphate  prospecting  permits  and  developed  oil  and 
gas  leases,  etc. 


-  Memorandum 
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Guid alines 


The  Regional  organization  provides  an  effective  structure  for  the  dissemi¬ 
nation  of  useful  resource  information  among  Area  offices.  You  are  encouraged 
to  develop  contacts  to  improve  the  Western  Region  capabilities  in  addition 
to  the  following  to  provide  early  identification  of  real  and  potential  con¬ 
flicts  : 

Pre-lease  'activities 


1.  The  staff  of  the  Area  Geologist's  should  be  alert  to  potential  leasable 
and  locatable  mineral  conflict  areas  including  documentation  of  comingled 
and  associated  compounds  that  may  result  in  attempted  trespass  by  claimants. 
Contacts  with  appropriate  BLM  officials  should  be  established  to  identify 
such  problems  for  BLM  action. 

2.  .The  Area  Geologist  should  be  asked  to  participate  and  provide  a  mineral 
report  when  Division  offices  are  participating  in  the  preparation  of  pre¬ 
lease  EAR's  with  the  BLM  or  Forest  Service. 

3.  Lease  sale  evaluation  committees  should  assess  as  a  part  of  their  pro¬ 
cedures  whether  potential  conflicts  exist.  .  .  . 

4.  Other  valuable  leaseable  minerals,  if  any,  should  be  reported  in  exis¬ 
tence  reports  for  prospecting  permit  applications. 

5.  The  Area  Geologist  should  arrange  for  screening  oil  and  gas  and  geothermal 
lease  applications  for  potential  conflicts  during  the  clear  listing  procedure. 


Post-lease  activities 

1.  The  Area  Geologist's  should  be  asked  for  reported  mineral  occurrences 
during  the  preparation  of  an  EA  for  proposed  operations. 

2.  The  Office  of  the  Area  Geologist  should  be  informed  if  another  leasable 
mineral  deposit,  such  as  a  coal  bed,  is  penetrated  during  the  drilling  of  an 
exploration  well  to  determine  the  character  and  extent  of  such  resources  that 
may  require  protection  for  future  development. 

3.  Adverse  activities  of  mineral  claim  locators  should  be  brought  to  the 
attention  of  the  BLM  to  seek  available  remedies  if  such  is  possible. 

4.  In  instances  where  different  lease  commodities  are  sought  under  applications 
or  leases  for  the  same  land,  the  Area  Supervisors  affected  will  develop  appro¬ 
priate  stipulations  for  the  guidance  of  the  lessees  to  allow  the  efficient 
recovery  of  the  resources  insofar  as  such  may  be  accomodated.  Conflicts  between 
proposed  mining  activities  and  geothermal  or  oil  and  gas  activities  will  require 
special  investigation  and  consideration  as  to  whether  joint  development  could 

be  condoned.  The  Regional  Conservation  Manager's  office  is  to  be  informed  on 
all  these  cases  as  to  the  recommendations  or  appropriate  lease  stipulations 
being  cor.  side  red  . 
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Sumnary 

The  Area  Geologist,  by  virtue  of  their  resources  data  and  mineral  land  class! 
cation  responsibilities,  will  play  a  major  role  in  identifying  potential  mine: 
development  conflicts.  It  is  necessary  to  assure,  the  effective  flow  of  rescu- 
information  to  and  from  those  offices,  and  the  cooperation  of  all  offices  is 
expected . 


Your  observations  and  comments  on  the  above  along  with  additional  suggestions 
will  be’  welcomed . 

In  all  cases,  the  Regional  Conservation  Manager  will  be  briefed  as  to  potenti; 
.conflicts  and  will  serve  as  arbiter  as  necessary. 


Hillary  A.  Oden 


United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.C.  20240 


Division  of  Responsibility  Between  the  Bureau  of  Land 
Management  and  the  Geological  Survey  for  Administration 
of  the  Mineral  Leasing  Laws  -  Onshore 

1.  Purpose .  The  purpose  of  this  Order  is  to  set  forth  the 
administrative  and  management  procedures  for  Departmental  onshore  mineral 
leasing  and  operating  activities.  The  spirit  and  intent  of  this  Order 
flow  from  the  Department's  mineral  management  objectives  of:  orderly  and 
timely  resources  development,  protection  of  the  environment,  and  receipt 
of  fair  market  value  for  leased  mineral  resources. 

Sec.  1(a)  Orderly  and  Timely  Resource  Development  includes  the 
Department's*  responsibilities  to:  ’  ' 

(1)  Foster,  promote,  and  encourage  the  exploration  for 
and  the  production  of  the  mineral  deposits  from  the  leasable  lands; 
promote  competition; 

(2)  Encourage  the  active  development  of  the  mineral 
deposits  in  the  leasable  lands  in  a  manner  compatible  with  the  use  of 
the  same  lands  for  other  purposes;  assure  that  mineral  developers 
receive  the  acreage  necessary  for  economic  plant  investment,  development, 
and  production;  .  > 

(3)  Encourage  the  maximum  ultimate  recovery  of  the 
mineral  deposit;  .prevent  waste;  promote  the  conservation  of  the  mineral 
resources; 


ORDER  NO. 
Subject: 


Sec. 


(4)  Assure  adequate  minimum  production  and  diligent 
development  requirements  for  mineral  deposits, 

(b)  Protection  of  the  Environment  includes  the  Department's 
responsibilities  to: 

(1)  Assure  that  mineral  exploration  and  production  be 
conducted  with  the  maximum  protection  of  the  environment; 


(2)  Assure  the  rehabilitation  of  disturbed  lands; 

(3)  Assure  that  precautions  are  taken  to  protect 
public  health  and  safety;  and 

t 

(4)  Assure  full  compliance  with  the  spirit  and 
objectives  of  the  National  Environmental  Policy  Act  of  1969,  other 
Federal  environmental  legislation,  and  supporting  Executive  Orders 
and  regulations. 

(c)  Receipt  of  Fair  Market  Value  for  Leased  Mineral  Resources 
includes  the  Department's  responsibilities  to  assure  the  public  a  fair 
market  value  return  for  the  use  of  public  lands  and  the  disposition 
of  its  mineral  resources. 

Sec*  2.  Agency  Pxcsponslbllir.les .  The  BUi  exercises  at  the  Bureau 
level  the  Secretary's  discretionary  authority  to  determine  whether  or 
not  leases,  permits,  and  licenses  are  to  be  issued.  The  Bureau  of  Land 
Management  is  responsible  for  issuing  mineral  leases,  permits,  and  licenses, 
and  is  the  office  of  record  in  mineral  leasing  matters.  The  Geological 
Survey  is  responsible  for  all  geologic,  engineering,  and  economic  value 
determinations  for  the  Department's  mineral  management  program.  These 
determinations  include:  the  mineral  characteristics  of  lease  and  permit 
areas;  parcelling;  amounts  of  bonds;  royalties;  unit  values;  rentals; 
mineral  resource  evaluations;  reserves;  investment,  diligent  development, 
and  minimum  production  requirements;  and  all  other  terms  and  conditions 
relating  to  mineral  operations  under  leases  and  permits.  Geological 
Survey  exercises  the  Secretary's  delegated  authority  regarding  operations 
conducted  within  the  area  of  operation  by  permittees,  lessees,  and 
licensees  and  determines  the  actions  to  be  taken  by  thorn  from  the  stand¬ 
point  of  the  development,  conservation ,  and  management  of  mineral  resources 
under  the  jurisdiction  of  the  Department.  GS  will  refer  to  BLM  any 
instances  of  noncompliance  with  lease  terms  requiring  cancellation 
action,  and  BUI  will  inititate  the  necessary  action. 

• 

For  the  .purpose  of  this  Order,  the  area  o f  operation  is  defined 
asjthat  area  of _the_.  present  and  planned  mine.,  oil  and  gas  field,  or 
geothermal  resource  field  exploratory,  development,  and  production 
operations,  as  presented  in  an  approved  exploration  or  mining  plan, 
drilling  permit,  oil,  gas ,  or  geothermal  field  development  plan, 
or  plan  for  the  abandonment  of  wells  or  operations.  The  area  of  operation 
may  cover  a  fraction  of  a  lease  or  permit  area,  or  it  may  cover  several 
lease  or  permit  areas.  It  encompasses  the  general  area  needed  for 
storage  piles,  spoils  piles,  tailings  ponds,  on-project  mill  sites, 
flow  lines,  separators,  surge  tanks,  storage  tanks,  on-pro Jcct  truck 
or  rail-loauing  stations,  drill  pads,  mud  pits,  workshops,  compressors, 
generators,  on-project  power  plants,  and  other  such  facilities  used 
foe  on-project  mine,  oil  and  gas  field,  or  geothermal  resource  field 
.exploratory,  development,  and  production  operations. 


2 


.  •  (f}  Environmental  Protection.  The  Bureau  of  Land  Management, 

in  cooperation  with  the  Geological  Survey,  formulates  the  general  require¬ 
ments  to  be  incorporated  in  leases,  permits,  and  licenses  for  the  pro- 
tection  of  the  surface  and  non-mineral  resources  and  for  reclamation. 

The  Geoiogical  Survey,  before  approving  exploration  and  mining  plans, 
rilling  permits,  oil,  gas,  or  geothermal  field  development  plans,  or 
plans  for  the  abandonment  of  wells  or  operations,  consults  with  the 
Bureau  of  Land  Management  on  the  adequacy  of  the  surface  use,  environ¬ 
mental  protection,  and  reclamation  aspects  of  the  pians  and  will  not 
grant  approval  if  inconsistent  with  the  BLM’s  recommendations  without 
further  discussions  with  BLM.  If  differences  remain  after  these  further 
iscussions ,  the  resolution  is  made  by  the  Assistant  Secretary— Mineral 
^!°nrrS  c  Assistant  Secretary-Public  Land  Management.  If  required, 

Sec^etary  resolves  any  remaining  differences.  The  3LM  is  respons- 
Jor  £ompliance  examinations  of  environmental  protection  requirements 
outside  the  operating  area  and  for  reporting  infractions  to  the  GS  for  ' 

tilT<lSi0nS  Wlt\h’  °r  °rderS  C°’  Che  Permictee,  lessee,  or  licensee.  GS 

amines  operations  to  ensure  compliance  with  environmental  protection 
and  rehabilitation  requirements  inside  the  operating  area.  With  respect 
to  approval  of  access  roads,  pipelines ,  utility  routes  and  other  surface 
uses  outside  the  operating  area,  the  3ureau  of  Land  Management  has  the 
primary  responsibility  but  obtains  the  recommendations  of  the  Geological 
uryey  efore  taking  final  action.  Orders  to  operators  for  any  remedial 
action  is  the  responsibility  of  the  Geological  Survey. 

.  .  Expertise.  The  Geological  Survey  is  responsible  for  main¬ 

taining  engineering,  geologic,  geophysical,  economic,  and  other  technical 
expertise  needed  by  the  Department  to  assure  compliance  with  apolicable 
laws,  operating  regulations,  and  the  objectives  of  the  Department’s  mineral 
management  program.  The  Bureau  of  Land  Management  is  responsible  for 

f^^a^uSnr^Per!iSe  needed  che  Department  for  action  on  applications 
filed  with  BLM  under  the  mineral  leasing  laws  to  assure  compliance  with 

applicable  laws,  leasing  regulations,  and  the  objectives  of  the  Department’s 
mineral  management  program. 

M  Contacts  with  Applicants. 


...  ^o  the  issuance  of  mineral  leases,  permits,  and 

licenses,  the  Bureau  of ,  Uad  Mara 7 nr.  will  represent  the  Secretary  in 
dealing  with  applicants. 


,  ,  s  ^  ^ftgr  issuanca-and  during  the  exploration,  development, 

and  production  phases  of  leases,  permits,  and  licenses,  and  until  a  lease, 
permit,  or  license  has  terminated  (at  which  time  management  is  the  sole 
responsibility  of  BLM)  the_Geo  logical  .Survey  is  the  snle^jrepresentative  of 
*L?.»Sg?rgtar%  in  all  matters  relating  to  the  supervision  of  operations. 


**ec •  3 .  Issuance  of  Mineral  Leases.  Permits,  and  Licenses. 

Applications .  Prior  to  the  issuance  of  mineral  prospecting 
permits,  leases,  or  licenses,  the  3ureau  of  Land  Management  refers  all 
applications  for  such  permits,  leases,  or  licenses  to  the  Geological  Survey 
for  a  report  as  outlined  in  (b)  below. 
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(1)  The  Geological  Survey . is  responsible  for  determining, 
under  the  mineral  leasing  laws  and  regulations,  if  sufficient  information 
is  known  about  a  mineral  deposit  to  warrant  offering  the  deposit  for  lease 
by  competitive  sale  and  to  notify  the  Bureau  of  Land  Management  of  its 
determination.  If  the  Geological  Survey  finds  that  sufficient  information 
is  not  available  to  warrant  competitive  leasing,  it  notifies  the  Bureau 
of  Land  Management  of  its  conclusions  so  that  the  Bureau  of  Land  Management 
may  issue  a  prospecting  permit  or  noncompetitive  lease,  as  appropriate. 

The  Geological  Survey  establishes  prospecting  requirements  for  prospecting 
permits.  When  lands  are  to  be  leased,  the  Geological  Survey  determines 
and  reports,  as  appropriate,  on:  the  mineral  characteristics  of  lease 
and  permit  areas;  parcelling;  amounts  of  bonds;  royalties;  unit  values; 
rentals;  mineral  resource  evaluations;  reserves;  investments;  diligent*  ' 
development  and  minimum  production  requirements;  and  all  other  terms  and 
conditions  pertaining  to  lease  operations,  including  environmental  and 
surface  rehabilitation  stipulations  relating  to  mineral  exploration  and 
extraction.  With  respect  to  applications  for  licenses,  the  Geological 
Survey  determines  and  reports  as  to  whether  the  license  may  be  issued. 

(2)  T*ie  Geological  Survey  is  responsible  for  determining 
whether  a  prospecting  permittee  has  demonstrated  that  the  lands  contain  a 
mineral  deposit  having  the  characteristics  required  by  law  and  regulations 

to  qualify  for  a  preference  right  lease  and  to  notify  the  Bureau  of  Land 
Management . 

(3)  The  Bureau  of  Land  Management  refers  to  the  Geological 
Survey  all  other  type  applications  received  which,  if  approved,  may  affect 
operations  on  existing  permits,  leases*,  or  licenses. 

(4)  The  Bureau  of  Land  Management  notifies  the  Geological 
known  oil,  gas,  and  geothermal  resource  geophysical  exploration 

activity,  including  the  area  involved,  the  type  of  survey  employed,  and 
the  name  of  thd  operator. 

.(5)  All  applications  for  noncompetitive  oil  and  gas, 
mineral,  and  geothermal  resource  leases  filed  with  the  Bureau  of  Land 
Management  will,  prior  to  issuance  of  a  lease,  be  referred  to  the 
Geological  Survey  for  a  determination  as  to  whether  the  lands  are  within 
a  known  geologic  structure  (KGS),  a  known  geothermal  resource  area  (KGRA) , 
or  a  known  leasing  area  (KLA) . 

(b)  Mineral  Resource  Evaluation  Report.  GS  is  responsible  for 
submitting  a  report  of  its  findings,  mineral  resource  evaluations,  and 
resultant  recommendations  to  the  BLM,  together  with  a  summary  explanation 
of  how  the  resource  evaluations  were  developed  from  geophysical,  geologic, 
economic,  and  engineering  data  available  at  the  time  of  the  evaluation. 

The  BLM  reviews  these  findings  and  recommendations  in  light  of  multiple- 
use  management  requirements  and  will  not  issue  leases  or  permits  incon¬ 
sistent  with  the  findings  and  recommendations  without  further  discussion 
with  GS.  If  differences  remain  after  further  discussion,  the  resolution 
is  made  by  the  Assistant  Secretary— Mineral  Resources  and  the  Assistant 
Secretary— Public  Land  Management.  If  required,  the  Under  Secretary 
resolves  any'.remaining  differences. 


(c)  Competitive  Lease  Sales.  The  Bureau  of  Land  Management 
advertises  and  conducts  competitive  lease  sales.  The  Geological  Survey's 
resource  evaluations  will  be  used  and  the  Geological  Survey  will  have 
representatives  at  the  sale  and  renders  a  post-sale  recommendation  to 

BIM  regarding  acceptance  or  rejection  of  the  bids,  which  must  be  confirmed 
in  writing. 

(d)  Files  and  Records.  BLM  maintains  the  official  application, 
permit,  and  lease  case  files  and  forwards  to  the  Geological  Survey  a  copy 
of  each  permit,  lease,  and  license,  together  with  copies  of  relevant 
correspondence  thereafter  conducted  by  the  Bureau.  The  GS  forwards  to 
the  BLM  copies  of  mining  and  exploration  plan  applications,  drilling 
permit  applications,  and  relevant  items  submitted  by  the  applicants 
directly  to  the  GS,  except  confidential  proprietary  information  cited 
under  paragraph  (e)  below. 

(e)  Security  of  Information.  The  Geological  Survey  is  responsi¬ 
ble  for  receiving  and  protecting  for  the  confidential  use  of  the  Federal 
Government  all  proprietary  geological,  geophysical,  engineering,  economic, 
statistical,  or  other  information,  mineral  resource  data,  and  well  logs 
required  to  be  submitted  under  Title  30  CFR,  Parts  200,  211,  216,  221, 

231,  270,  and  related  regulations.  The  Survey  Office  receiving  such 
information  is  designated  the  Office  of  Control  for  those  data.  Authorized 
officials  of  BLM  or  other  surface-managing  agencies  having  a  need  to  see 
such  information  will  normally  make  appropriate  arrangements  to  visit  the 
Office  of  Control  for  access  to  such  data  and  for  technical  advice  based 

on  it  pertinent  to  their  management  responsibilities. 

Sec.  4.  Mineral  Reports.  The  Geological  Survey  is  responsible  for 
preparing  and  submitting  to  the  Bureau  of  Land  Management  mineral 
classification  and  evaluation  reports  with  respect  to  the  leasable  mineral 
value  of  lands  within  proposed  exchanges,  withdrawals,  sales,  land  entries, 
or  other  disposals  and  all  other  land  transactions.  The  Geological  Survey, 
upon  request,  also  prepares  and  furnishes  mineral  reports  and  other 
information  to  the  Bureau  of  Land  Management  needed  for  its  use  in  long- 
range  multiple-use  planning  or  inventory  of  the  public  landsT"’ 

Sec.  5.  General  Relationships.  Such  additional  references,  reports, 
interchange  of  information,  and  advice  shall  be  made  by  or  between  the 
Bureau  of  Land  Management  and  Geological  Survey  as  may  be  necessary  to 
perpetuate  or  improve  current  practice  and  provide  effective  administra¬ 
tion  of  the  mineral  leasing  laws. 

The  Bureau  of  Land  Management  and  the  Geological  Survey  must  submit 
to  each  other  for  review  and  recommendations  any  proposed  changes  in 
standard  lease  terms,  regulations,  instructions,  or  other  changes  that 
would  affect  each  agency's  management  responsibilities. 
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Sec*  6.  Implementation  of  Order.  It  is  intended  that  there  will 
be  no  duplication  by  the  ELM  or  GS  of  the  functions  assigned  by  this 
Order.  BLM  and  GS  will  promptly  bring  their  manuals  and  instruct  ons 
into  agreement  with  the  terms  and  the  spirit  and  intent  of  this  Order. 

Sec.  7.  Revocation.  The  Secretary's  instruction  (procedures 
relating  to  the  administration  of  the  mineral  leasing  lavs  -  Genera 
Land  Office  and  Geological  Survey)  -dated  September  22,  1925  (51>.  D. 

219)  is  revoked. 


isgdj  Rogers  C.  B.  Mortoa 


OCT  -  6  1372 


Secretary  of  the  Interior 


United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 
RESTON,  VIRGINIA  22092 


In  Reply  Refer  To: 
EGS-MS600 


DEC  2 11375 
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Memorandum 
To: 


Conservation  Managers  -[Central  Region 

-  Eastern  Region 

-  Western  Region 

From:  Acting  Chief,  Conservation  Division 


DEC  5  0  1976 

Conservation  Division 
U.S.  GEOLOGICAL  SURVE 

Office  cf  the  Area  CeologL 
Menlo  Park,  California" 


Subject:  Working  Agreement,  BLM-GS ,  Onshore  Mineral  Lease  Operations, 
Exclusive  of  Oil,  Gas,  Geothermal,  and  Oil  Shale 

Enclosed  is  a  copy  of  the  subject  agreement  between  BLM  and  GS  which 
establishes  cooperative  procedures  for  administering  onshore  mineral 
leases  under  Secretarial  Order  No.  2948.  Please  provide  a  copy  to  all 
Area  and  District  Mining  Supervisors  and  Geologists  and  advise*  them 
that  the  agreement  is  effective  immediately. 

Please  let  us  know  quickly  if  any  problems  arise  in  interpreting  or 
implementing  the  agreement. 


L 

Acting  Chief,  Conservation  Division 


Enclosure 

cc:  Area  Mining  Supvs  . 


McAles  ter 
Salt  Lake  City 
Menlo  Park 
Wash  .  ,  D. C . 
Denver 
Billings 
Carlsbad 


Geologists 


-  Wash. ,  D .C. 

-  Casper 

-  Denver 

-  Roswell 

-  Tulsa 

-  Anchorage 
-{Menlo  Park 


Dist.  Mining  Supvs.  - 


Rolla 

Rock  Springs 
Phoenix 
Pocatello 
Portland 
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WORKING  AGREEMENT 
BLM-GS 

ONSHORE  MINERAL  LEASE  OPERATIONS 
Exclusive  of  Oil,  Gas,  Geothermal,  and  Oil  Shale 

General 

This  Agreement  supplements  and  is  In  accordance  with  Secretarial 
Order  No.  2948  of  October  6,  1972.  It  establishes  the  procedures  for 
cooperation  between  the  Bureau  of  Land  Management  (BLM)  and  the 
Geological  Survey  (GS)  in  the  administration  of  onshore  mineral  lease 
operations  other  than  those  for  oil,  gas,  geothermal  resources,  and  o 
shale . 

This  Agreement  sets  forth  the  respective  functions  and  responsi¬ 
bilities  of  the  two  agencies  with  respect  to  operations  under  Federal 
mineral  leases,  permits,  and  licenses  where  the' Bureau  of  Land 
Management  is  the  responsible  surface  management  agency  or  where 
reserved  minerals  are  involved. 

In  the  event  of  conflict  between  this  Agreement  and  special  stipu 
lations  in  leases,  permits,  or  licenses  pertaining  to  the  respective 
functions  of  the  two  agencies,  the  provisions  of  this  Agreement  will 

control  insofar  as  they  do  not  affect  the  rights  and  obligations  of 
lessees. 

Definitions 

(Specific  to  the  purposes  of  this  Agreement) 

1*  "Area  of  Operations,"  also  "AO,"  means  the  area(s)  of  leased 
lands  required  for  "operations" 


as  defined  herein.  The  "AO"  shall  be 


established  by  agreement  between  the  BLM  and  GS,  and  shall  be  delineated 
on  a  map  or  plat  that  is  made  part  of  an  approved  operating  plan  or  a 
modification,  amendment,  or  supplement  thereof. 

2.  "BLM"  means  Bureau  of  Land  Management  District  Managers  in  the 
western  States,  the  Director  of  the  Bureau’s  Eastern  States  Office,  or 
the  respective  responsibilities  of  those  officials,  as  applicable. 

3.  ”GS“  means  Area  and  District  Mining  Supervisors  or  Geologists 
of  the  Conservation  Division  of  the  Geological  Survey,  or  the  respective 
responsibilities  of  those  officials,  as  applicable. 

4.  “Lease"  means  a  Federal  mineral  lease,  permit  (prospecting 
testing,  or  special  land  use  permit  for  exploration),  or  license  issued 

by  BLM.  The  name  of  the  specific  instrument  is  used  herein  where  necessary 
for  precise  meaning  or  fuller  explanation. 

5.  "Operating  Plan"  means  the  detailed  document  submitted  by  the 
lessee  setting  forth  the  methods,  procedures,  and  schedules  whereby 

operations"  are  conducted  on  leased  lands,  including  modifications, 
amendments,  or  supplements.  Operating  plans  are  normally  of  two  kinds, 
one  for  exploration,  the  other  for  mining  and  related  activities. 

6.  "Operations"  means  those  activities,  with  related  facilities, 
conducted  on  the  lease  under  an  approved  operating  plan,  including 

(a)  surface  and  underground  mineral  prospecting,  exploration,  development, 
testing,  and  production;  (b)  all  directly  related  and  auxiliary  activities 
and  facilities,  such  as  those  for  the  treatment  of  the  minerals  produced 
and  the  production  and  disposal  of  wastes;  (c)  all  activities  and  facilities 
required  in  reclamation  of  disturbed  lands.  Camps  or  other  residential 
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i. 


facilities  or  communities  developed  and  maintained  on  leased  lands,  and 
the  auxiliary  activities  and  facilities  incident  thereto,  are  not  definec 
as  operations,  whether  or  not  they  are  under  the  control  of  the  operator, 
nor  will  they  be  included  in  ’’Areas  of  Operations;"  nor  will  aircraft 
landing  sites  or  access,  communications,  or  transportation  routes  to  or 
from  the  "AO." 

7.  "Technical  examination/environmental  analysis  (TE/EA) "  means  the 
technical  examination  and  environmental  analysis  required  by  Subpart  3041 
of  Title  43  CFR. 


Responsibilities 

I .  General 

A.  The  purpose  of  the  "AO"  shall  be  for  the  division  of  authority 

between  agencies.  It  also  establishes  a  point  of  contact  for  the  operato 

Within  the  "AO,"  GS  shall  approve  all  actions  and  be  the  point  of  contact 

for  all  actions  taken  under  the  authority  of  the  lease,  in  consultation 

and  consistent .with  the  recommendations  of  BLM,  except  as  provided  in 

Section  111  B«2.b.  Outside  the  "AO,"  BLM  will  approve  all  actions  and  be 

the  point  of  contact  for  all  other  actions.,  in  consultation  with  and 

consistent  with  the  recommendations  of  GS. 

The  GS  shall  be  solely  responsible  for  all  exploration,  develops 

» 

mining,  and  processing  operations  conducted  thereon,  including  the  enforce 
ment:  of  the  surface  protection  and  rehabilitation  requirements  as  set 
forth  in  the  approved  plan  and  within  the  !,A0." 


For  additional  surface  use  inside  the  "A0M  and  related  to 


production  facilities  or  operations  but  not  covered  by  an  approved  plan 
operations j  the  operator  shall  submit  a  modified  plan  of  operations 
to  the  GS.  The  GS  will  not  approve  any  such  modified  plan  for  additional 
su^f^ne  uses  until  the  requirements  of  Part  XII  of  this  Agreement  have 

m 

been  satisfied.  Applications  for  multiple  use  within  the  "A0m  other  than 
those  related  to  operations  being  conducted  under  an  approved  plan  of 
operation  must  be  approved  by  the  BLM.  BLM  will  consult  with  GS  to  pre¬ 
vent  or  reduce  any  surface  use  conflicts,  such  as  recreationis ts  or  specie: 
use  permittees,  and  will  not  approve  any  such  use  within  an  area  of 
operation  (AO)  which  is  contrary  to  GS  recommendations  without  further 
discussions  with  GS.  Any  unresolved  issues  will  be  referred  to  appro¬ 
priate  Departmental  officials  for  resolution. 

0 

B.  Proprietary  data  required  from  permit  or  lease  applicants, 
lessees,  permittees,  licensees,  or  operators  by. either  the  BLM  or  the 
GS  under  applicable  regulations  or  lease  or  permit  terms  shall  be  safe¬ 


guarded  in  the  files  of  the  authorized  receiving  agency  or  agencies, 
subject  to  review  and  inspection  in  the  office  holding  the  files  by 
authorized  representatives  of  either  agency,  or  of  other  Federal  agencies 
subject  to  agreed  secondary  control  procedures. 

C.  Disagreements  between  the  BLM  and  the  GS  concerning  administration 
of  leased  lands  ana  operations  covered  by  this  Agreement  that  cannot  be 
resolved  hereunder  at  successively  higher  levels  shall  be  referred  for 
resolution  to  the  appropriate  Assistant  Secretaries  or  to  the  Under 
Secretary  ar>  prescribed  in  Seci  eiur  ini  Order  No.  294<?. 


t\ 


< 


II .  Prior  to  Lease  Issuance,  Extension,  or  Readjustment, 

‘A.  Bureau  of  Land  Management  will: 

1.  Be  the  Secretary's  official  representative  in  dealing  with 
applicants  for  rights  under  existing  public  land  laws,  including  the  , 
mineral  laws . 

2.  Transmit  to  the  GS  two  (2)  copies  of  a  lease  application  or 
BIH  offering  that  has  survived  adjudication,  and  request  assistance  from 
GS  to  comply  with  the  requirements  of  the  Department's  EMARS  Coal  Leasing 

Procedures. 

3.  Receive  and  analyze  nominations  which  indicate  which  areas 
should  or  should  not  be  leased,  and  will  display  such  areas  on  maps  within 
60  days,  and  make  such  maps  available  to  appropriate  State  agencies  and 
the  public.  The  call  for  nominations  will  provide  for  submission  of  an 
information  copy  to  the  appropriate  Regional  Conservation  Manager  of  GS , 

4.  Request  from  GS  available  data  on  minerals  of  economic  and 
potentially  economic  value  to  assist  in  the  preparation  of  the  multiple 
Resource  Inventory  and  analysis  portion  of  the  Management  Framework 

Planning  Process. 

5.  Request  GS  to  participate,  if  appropriate,  in  public  meetings 

to  consider  the  comparative  resource  and  land  use  values. 

6.  After  consultation  with  GS,  select  proposed  tract  recommenda¬ 
tions  from  Proposed  Coal  Leasing  Areas. 

7.  Request  assistance  and  available  data  from  CS  for  the 
preparation  of  Regional  Environmental  Impact  Statements. 
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8.  Request  from  GS  a  mineral 


resources  evaluation,  supported 


by  a  summary  explanation  and  its  recommendations  thereon. 

9.  After  receiving  the  GS  report  and  recommendations ,  arrange 
with  the  GS  for  a  joint  technical  examination  of  lands  identified  and  • 
recommended  by  Bill  for  leasing.  This  examination  will  be  scheduled  and 
coordinated  by  the  BLM  and  GS  consistent  with  BLM  and  GS  workloads.  Bill 
will  invite  appropriate  State  agencies  to  participate  in  such  examination; 

10.  Prepare  a  draft  TE/EA  in  accordance  with  Bin  manual  Release 
1791  and  3509,  using  all  data  on  hand  and  acquired  during  the  joint 
technical  examination;  furnish  a  draft  of  the  document  to  the  GS  for  revie 
and  comment;  and  furnish  the  GS  with  a  copy  of  the  final  document.  Appro¬ 
priate  State  agencies  will  be  furnished  copies  of  such  documents. 

11.  As  the  lead  agency,  unless  otherwise  determined  by  the 
Department,  initiate  and,  jointly  with  the  GS,  prepare  a  site  specific, 

or  a  supplement  to  an  existing  Regional  environmental  impact  statement  for 
the  proposed  action  when  one  is  determined  to  be  necessary. 

12.  Prepare  jointly  with  GS,  such  special  lease  terms  and 
conditions  as  may  be  determined  to  be  necessary  by  the  TE/EA  and,  if  any, 
the  EIS.  BLM  will  invite  appropriate  State  agencies  to  participate  as 

appropriate.  Such  terms  to  include  bonding  and  diligent  development 
requirements . 


13. 


^  x"-“se  sale  notice.  Schedule  sale  consistent  with  BLM 
and  GS  workloads. 


14.  Hold  sale,  and 
committee  evaluate  bids 
whether  bids  should  be  ; 


determine  high  bidder,  after  GS  and  BLM  evaluation 
to  determine  tneir  acceptability ,  and  report 
accepted  or  rejected. 
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15.  Issue  decision  rejecting  all  bids  or  award  lease  to  high 
bidder  all  else  being  regular  and  if  appropriate.  Require  high  bidder 
to  comply  with  all  requirements  of  the  lease  sale  notice  and  regulations. 
Return  unsuccessful  bid  deposits  promptly.  Furnish  GS  two  (2)  copies  6f 
each  lease  contract. 

B .  Geological  Survey  will: 

% 

1.  Furnish  BLM  assistance,  as  requested,  to  assure  that  the 
requirements  of  the  Department's  EMARS  Coal  Leasing  Procedures  will  be 
met  timely  and  as  scheduled.  In  this  regard,  the  GS  will: 

a.  Provide  assistance  to  evaluate  nominations  for  lands  to 
be  or  not  to  be  leased. 

b.  Provide  BLM  with,  or  allow  authorized  BUI  personnel  to 
examine  data  on  minerals  of  economic  and  potentially  economic  value  to 
prepare  the  Bureau's  multiple  resource  inventory  and  analysis. 

c.  Provide  BLM  assistance  by  participation  in  public  meetings 
held  to  consider  the  comparative  resource  and  land  use  value. 

d.  Consult  with  and  provide  assistance  in  the  selection  of 
lease  tract  recommendations  from  proposed  coal  leasing  areas. 

e.  Provide  assistance  in  the  preparation  of  Regional  and/or 
site  specific  EIS's  as  necessary. 

f.  Participate  in  a  joint  TE/EA,  with  BLM  and  other  Federal 
and  State  agencies,  of  lands  identified  and  recommended,  for  leasing.  This 
TE/EA  io  be  scheduled  and  coordinated  consistent  with  the  agencies  workloads. 

g.  Norma] ly  within  20  working  days  after  receipt  of  draft 
TE/EA  report  GS  will  submit  its  comments  to  BLM. 
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h.  Participate  with  BLM  in  the  preparation  of  special 
lease  terms  and  conditions  determined  to  be  necessary  by  the  TE/EA  and, 
if  any,  the  EIS,  for  protection  of  surface  and  non-mineral  values. 

i.  Furnish  BLM  an  estimated  resource  value,  pre-sale 
evaluation;  such  value  will  consider  the  cost  of  complying  with  necessary 
environmental  lease  terms  and  conditions. 

j.  Participate  at  lease  sale  and  post  sale  evaluations. 

2.  Furnish  a  report  on  lands  under  application  for  a  prospecting 
or  testing  permit  which  will  include  the  mineral  character  and  mineral 
land  classification  of  the  subject  lands,  the  presence  or  absence  of 
known  valuable  deposits  or  commercially  valuable  deposits;  and  when 
applicable,  logical  permit  units,  bonding  requirements,  and  adequate 
prospecting  or  testing  terms  and  conditions. 

3.  Furnish  a  report  on  preference  right  lease  applications 
which  will  include  recommendations  on:  (1)  permittees  compliance  with 
the  requirements  of  the  permit  and,  (2)  verification  of  the  permittees 
alleged  discovery  of  a  valuable  deposit  of  a  leasable  mineral  (commercial 
quantities  in  the  case  of  coal) .  The  report  will  contain  recommendations 
as  to  logical  mining  units,  rentals,  minimum  and/or  advance  royalty, 
production  royalty,  diligent  development  requirements,  bonding,  and  a 
summary  explanation  of  each  recommendation. 

A.  Furnish  assistance  or  information  requested  by  BLM  as  scncdui 
and  coordinated  by  the  agencies  consistent,  with  BLM  and  Ge  v.’orkloads. 
Reports  requested  by  BLM  will  normally  be  furnished  by  GS  within  30  days 
of  receiving  the  request,  or  GS  will  notify  the  BLM  in  case  of  unusual 
delay . 
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c •  Bureau  of  Land  Management  and  Geological  Survey,  jointly. 

!•  Will  formulate  general  requirements  and  special  terms  and 
conditions,  based  on  the  TE/EA,  to  be  incorporated  in  leases  for  the 
protection  of  surface  and  subsurface  resources  and  the  environment  arid 
for  reclamation  of  affected  lands. 


2.  Will  evaluate  competitive  lease  sale  bids  received. 

3.  Will  determine  proper  bonding  requirements. 

During  Terms  of  Leases,  Permits,  and  Licenses 

A.  Prior  to  Operations 

1.  Geological  Survey  will: 

a.  When  copies  of  the  lease  are  received,  send  lessee  a 
copy  of  the  operating  regulations  which  require  that  no  operations  may  be 
undertaken  on  leased  lands  without  an  approved  operating  plan. 

b.  Furnish  BLH  recommendations  on  applications  for  other 
surface  uses  of  leased  lands  that  might  conflict  with  subsequent  operations 
Normally,  such  recommendations  will  be  furnished  within  10  working  days 
from  receipt  of  the  BUI  request. 

c.  Furnish  to  the  ELM  two  (2)  copies  of  any  proposed  plans 
for  review  and  recommendations  on  the  adequacy  of  the  protection  of  surface 


resources 


operator, 


and  the  reclamation  proposals. 

d.  Arrange  for  joint  field 
and  other  interested  parties, 


inspection  by  the  BLM,  the  GS,  the 
including  appropriate  State  officia 


when  such  an  inspection  involving  the  proposed  plan  is  deemed  necessary  by 
either  the  BLM  or  the  GS. 
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e.  Prepare  an  environmental  assessment  (EA)I/  on  a  proposec 
operating  plan  or  a  major  modification  to  a  proposed  or  approved  operating 
plan  after  considering  BLM's  recommendations  for  the  protection  of 
surface  resources  and  reclamation  of  lands.  The  BLM  will  be  furnished 

a  copy  of  the  assessment  for  review  and  comment  prior  to  acceptance  of 
the  final  version. 


f.  Where  privately  owned  surface  is  involved  in  the  "AO", 
the  surface  use  areas,  or  access  thereto,  the  operator  will  be  required 
to  furnish  a  copy  of  the  contract  or  agreement  with  the  private  surface 
owner  or  a  letter  setting  forth  rehabilitation  requirements  with  the 
private  surface  owners.  Such  requirements  shall  conform  to  Federal  or 
State  surface  protection  performance  standards. 

g.  Delineate  the  "AO"  and  the  approved  surface  use  areas 
within  the  "AO,"  including  the  access  route  to  the  "AO"  and  the  surface 
use  areas  on  the  maps  provided  by  the  operator  and  make  such  map  a  part 
of  the  approved  plan  of  operations.  If  a  field  examination  is  required, 
the  delineation  of  the  surface  use  areas  shall  not  be  made  until  after 
the  joint  field  examination  and  agreement  is  reached  with  BLM. 

h.  As  lead  agency  and  with  ELM  participation,  unless  other¬ 
wise  determined  by  the  Department,  will  prepare  the  environmental  impact 
statement  for  a  proposed  operation  when  one  is  determined  to  be  necessary. 


IV  Corresponds  to  ELM  environmental  analysis  record  (EAR) . 
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i.  Has  the  sole  authority  to  approve  operating  plans  or 
major  modifications  thereto,  but  will  do  so  only  after  resolving  any 

differences  with  the  BLM  pertaining  to  the  protection  of  surface  resource 
improvements,  and  the  reclamation  of  affected  lands. 

j.  Schedule,  if  appropriate,  public  meetings  or  hearings  on 
proposed  operating  plans,  environmental  assessments,  or  environmental 
statements.  Request  BUM  to  participate  when  necessary  and  appropriate. 

k.  Advise  the  operator  that  the  GS  will  expect  full 
compliance  with  the  applicable  laws,  regulations,  and- the  approved  plan 
of  operations,  and  further,  that  the  GS  will  consider  the  operator  to  be 
fully  responsible  for  the  actions  of  his  subcontractors. 

l.  Furnish  immediate  notification  of  all  approved  plana  to 
the  appropriate  BLM  office. 


2.  Bureau  of  Land  Mangenent  will; 

a.  Retain  jurisdiction  over  all  non-lessee  activities  on 
leased  lands  prior  to  operations. 

b. .  Consult  with  the  GS  and  request  its  recommendations 
before  approving  or  permitting  other  surface  uses  of  leased  lands  which 
might  conflict  with  subsequent  operations.  No  such  use?  will  be  approved 
by  BLM  until  all  differences  with  GS  have  been  resolved. 

c.  Within  10  working  days  after  receipt  of  a  proposed 
operating  plan  from  the  GS,  advise  the  GS  whether  or  not  a  joint  field 
inspection  of  the  lands  included  in  the  proposal  is  required. 

d.  Normally  within  30  working  days  following  a  joint  Inspec¬ 
tion  or  receipt  of  a  proposed  operating  plan,  if  a  joint  inspection  is 
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deemed  unnecessary,  furnish  Che  GS  a  report  and  recommendations,  support 

by  adequate  summary  explanation,  on  the  surface  protection  and  reclamatic 
aspects  of  the  proposed  plan. 

» 

e.  If  requested,  provide  assistance  to  GS  in  preparation  o£ 

the  draft  EA. 

f.  Review  the  GS  draft  EA  on  a  proposed  operation  prior  to 
acceptance  of  the  final  version.  Normally,  the  BLM  will  furnish  its 
comments  within  20  working  days  from  the  time  the  draft  is  received. 

g.  Participate,  with  the  GS  as  the  lead  agency,  unless- 
otherwise  determined  by  the  Secretary,  in  preparing  an  environmental 

impact  statement  covering  a  proposed  operation  when  one  is  determined  to 
be  required. 

B .  During  Operations 

1 •  Geological  Survey  will: 

a.  Be  the  point  of  contact  and  sole  representative  of  the 
Secretary  in  dealing  with  the  lessee  and/or  the  operator  concerning 
operations  and  compliance  with  lease  terms,  regulations,  and  approved 

opeiating  plans,  except  in  emergency  situations  as  specified  in  the 
following  item  B.2.b. 

b.  Inspect  operations  to  insure  that  the  operator  is  in 
compliance  with  terms  and  conditions  of  the  lease  and  is  conducting 

operations  in  accordance  with  the  applicable  regulations  and  the  approved 
plan  of  operations. 

c.  Report  lO  the  Bill  infractions  of  lease  terns  and  incident 
of  noncompliance  that  may  require  cancellation  of  the  lease  or  claims  for 
d am ages  against  the  lessee. 
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d.  Take  the  appropriate  administrative  action  upon  receiving 
BLM  reports  of  operator’s  unauthorized  activities  outside  the  area  of 
operations  (AO)  on  leased  lands.  Any  area  affected  by  unauthorized 
activities  may,  if  appropriate,  be  included  within  the  area  of  operations 
(AO)  as  a  modification  thereof. 

e.  Furnish  BLM  with  the  name,  address,  and  both  the  office 
and  home  telephone  numbers  of  the  GS  Supervisor  to  contact  in  case  of 
emergencies  or  incidents  of  noncorapliance  with  the  surface  use  and 
rehabilitation  requirements  of  the  lease  or  approved  plan  of  operations. 

f.  .  Seek  all  available  help,  including  BLM,  on  major 
accidents  which  might  result  in  damage  to  other  resources.  Seek  BLM 
expertise  in  rehabilitation  and  clean-up  operations. 

g.  Specify  abandonment  procedures  and  approve  the  abandonment 
of  drill  holes,  adits,  shafts,  and  trenches. 

h.  Approve  final  abandonment  of  operations  and  recommend 

release  of  the  operator’s  bond  only  upon  BLM  confirmation  of  satisfactory 

\ 

reclamation  of  affected  lands. 

2.  Bureau  of  Land  Management  will; 

a.  Retain  surface  management  jurisdiction  over  the  leased 
lands  outside  the  area  of  operations  (AO) . 

(1)  Where  activities  not  included  in  an  approved  plan 
of  operations  constitute  unauthorized  activity  on  such  lands  by  the  operator 
these  activities  will  be  reported  to  GS  for  the  appropriate  administrative. 


action. 


(2)  Request  and  obtain  the  recommendations  of  the  GS 

before  approving  other  surface  uses  of  leased  lands  which  might  conflict 

* 

with  operations.  No  such  uses  will  be  approved  without  joint  agreement 
between  the  GS  and  BLM. 

b.  Exercise  jurisdiction  over  activities  within  the  area 
of  operations  (AO)  only  in  emergency  situations,  and  may  issue  orders 
to  the  operator  only  under  the  following  circumstances  and  conditions: 

(1)  The  emergency  situations  shall  be  such  as  to 
clearly  threaten  immediate  and  serious  damage  to  the  environment, 
resources,  or  the'  health  and  safety  of  the  public,  and  the  Mining 
Supervisor  is  not  available  to  take  the  necessary  immediate  action. 

(2)  Order,  in  such  emergency  situations,  immediate 
cessation  of  activities  responsible  for  the  emergency  situation,  such 
orders  to  be  followed  by  prompt  notification  to  the  GS,  who  will  take 


over  jurisdiction  and  order  immediate  remedial  action. 

c.  Report  to  the  GS  for  appropriate  action  any  observed 
infractions  of  lease  terms  and  conditions  by  the  operator  when  such 
infractions  do  not  involve  emergencies  as  described  in  b.  above. 

d.  Upon  the  request  of  GS,  take  such  actions  as  may  be 
necessary  toward  canceling  a  lease,  or  seeking  claims  for  damages  against 
the  lessee  that  result  from  noncompliance  with  the  lease  terms  regulations 


XT,-.*- 
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release  the  operator’s  final  bond  liability  until 


the  GS  recommends  and  the  ELM  agrees  that  the  affected  lands  have  been 
satisf actorily  conditioned  for  abandonment  upon  termination  of  all 
operations. 
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3.  Bureau  of  Land  Management  and  Geological  Survey,  “jointly  will 

a.  Make  an  annual  inspection  of  the  leased  lands  on  which 
operations  are  active  to  evaluate  revegetated  areas  to  determine  whether 
additional  revcgetative  efforts  may  be  required.  The  boundary  of  the, 

‘'Area  of  Operations"  may  be  reviewed  at  this  time. 

b.  Upon  operator  or  lessee  application  for  abandonment  of 
operations  or  the  lease,  inspect  the  leased  land  to  determine  the  adequacy 
of  reclamation  and  whether  the  lands  are  satisfactorily  conditioned  for 
abandonment. 

c.  May  agree  that  the  BLM  will  oversee  reclamation  on  any 
particular  area  of  operations  and  assume  the  Federal  responsibility  therefc 

After  Abandonment  of  Operations  and  Termination  of  the  Lease 
A.  Geological  Survey 


1.  The  GS,  upon  approved  abandonment  of  operations  and  terminatio 
of  the  lease  and  bond,  shall  relinquish  all  administrative  jurisdiction 
and  authority  over  the  lands. 

» 

B .  Bureau  of  Land  Management 

1.  The  BLM  shall  assume  all  administrative  jurisdiction  and 
authority  over  the  lands. 

V.  Coordination 


A .  Geological  Survey  will : 

1.  Coordinate  and  communicate  with  lessees 
■BLM  concerning  exploration  and  development  plans  and 
requirements  prior  to  submission  of  proposed  plans  of 


and  operators  and 
other  information 
operations . 


Bureau  of  Land  Management  will: 


B. 

1.  If  requested  by. GS,  communicate  with  lessees  and  operators 
prior  to  submission  of  proposed  plans  of  operations  to  expedite  BLH's  • 
input  concerning  surface  management  and  rehabilitation  requirements. 

C'  — reau  of  Land  Management  and  Geological  Survey,  jointly,  will: 

1.  Periodically  hold  joint  inspections  or  meetings  with  lessees, 

operators,  contractors,  and  other  involved  parties  to  discuss  problems, 

%  • 
stipulations,  working  agreements,  and  other  items  of  common  concern. 

2.  Meet  together  periodically  to  discuss  past  and  future 
procedures  under  these  instructions. 

3.  Offer  suggestions  for  revision  of  these  procedures  to  their 
Headquarters  offices  for  improving  their  workability  and  to  reduce 
duplication  of  effort  in  conducting  these  cooperative  activities. 


■  t'/^r  /l^L 

Associate  Director  DaTe 

U.S.  Geological  Survey 


& 


As^ociaQ*  Director 

Land  Management 


Date 
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Department  of  the  Interior 
GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 
BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 

Branch  Program  Series  Part  6ll  Formal  Classifications  -  Public  Land 

*  f 

Chapter  1  Authority  611.1-1 

•1  Statutory.  The  following  cited  acts  provide  the  authority  under  which 
the  Department  of  the  Interior  is  charged  with  the  responsibility  of 
the  classification  of  the  mineral  or  waterpower  resources  on  the  public 
domain: 

A.  March  3,  1879  (20  Stat.  377-39*0.  The  ’’Organic  Act”,  which 
creates  the  office  of  the  Director  of  the  Geological  Survey 
with  the  responsibility  for  the  classification  of  the  public 
domain. 

B.  February  26,  1895  (28  Stat.  683 )•  Authorized  the  Secretary  of 
the  Interior  to  classify  Northern  Pacific  Railroad  lands  in 
Montana  and  Idaho. 

C»  March  27,  1906  (3l  Stat.  88).  Authorized  the  Secretary  of  the 
Interior  to  reclassify  public  lands  in  Alabama. 

D.  June  25,  1910  (3 8  Stat.  817 )«  Provides  the  authority  of  the 
President  to  withdraw  lands  from  entry  and  to  reserve  such 
lands  foi  waterpower  sites,  irrigation,  classification,  or 
other  public  purposes. 

E.  August  2l,  1912  (37  Stat.  197).  Amends  the  act  of  June  25, 

1910,  "by  providing  for  the  location  of  only  metalliferous 
minerals  under  the  mining  laws  on  withdrawn  lands. 

F.  July  17,  19ll  (38  Stat.  509 )•  All  lands  withdrawn  or  classified 
as  phosphate,  nitrate,  potash,  oil,  gas,  or  asphaltic  mineral, 
or  which  are  reported  as  valuable  for  such  deposits,  were  opened 
to  surface  entry  with  a  mineral  reservation- to  the  United  States. 

G«  May  2k,  1950  (81  Stat.  1262)  as  amended  July  5,  1952  (  66  Stat.  121) 
Transfers  to  the  Secretary  of  the  Interior  all  functions  of  other 
officers  of  the  Department  and  all  functions  of  all  agencies  and 
employees  of  the  Department. 

.2  Delegated.  The  following  Departmental,  Bureau,  and  Division  orders, 
regulations,  or  manuals  contain  delegations  of  authority  under  which 
the  Branch  of  Mineral  Glassification  is  charged  with  the  duties 
relating  to  the  withdrawals  and  classifications. 


Department  of  the  Interior 
GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 
BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 

Branch  Program  Series _ Part  6 11  Formal  Classifications  -  Public  Land 

Chapter  1  Authority  611-1. 2A 

A.  Departmental  Order  No.  2 563,  May  2,  1950 •  Each  function 

transferred  to  the  Secretary  of  the  Interior  by  Sec.  1  of 
Reorganization  Plan  No.  5  of  1950,  May  2k,  1950,  is  assigned 
to  the  officer,  employee,  or  agency  from  whom  or  from  which 
it  was  transferred. 

B.  Geological  Survey  Manual,  Organization  Series.  Part  120 -l*. ID, 
October  20,  1959  (Release  310),  assigns  to  the  Branch  of 
Mineral  Classification  the  task  of  the  classification  of 
"Federally-owned  land  as  to  their  mineral  values,  and  (it) 
performs  all  activities  designed  to  prevent  alienation  of 
Federally- owned  mineral  values  under  inapplicable  laws;...." 

C.  Departmental  Manual,  Public  Land  Series.  In  Part  603,  Land 
Withdrawal  Program  November  20,  1962  (Release  568)  603.1. 2A 
requires  that  all  orders  relating  to  land  withdrawals  and 
restorations  shall  be  submitted  to  the  Assistant  Secretary 
for  Public  Land  Management;  603.1.2C  reads  "The  Geological 
Survey,  having  primary  responsibility  for  mineral  and  water 
power  classification,  is  responsible  for  continuing  review  of 
those  classification  programs  and,  in  cooperation  with  the 
Bureau  of  Land  Management,  for  initiating  classifications  and 
restorations  in  whole  or  in  part  of  previous  classifications- 
when  available  information  and  considered  Judgment  indicate 
that  the  continuance  of  such  classifications  are  no  longer 

in  the  public  interest . " 


1 /  Departmental  Order  No.  2563  was  issued  prior  to  final  approval  of 
Reorganization  Plan  No.  3  of  1950,  Sec.  2  of  which  stated  "This 
order  will  take  effect  immediately  after  Reorganization  Plan  No.  3 
of  1950  becomes  effective. 


Departmenl  of  the  Interior 
GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 
BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 

Branch  Program  Seriss  Port  6 12  Informal  Classifications  -  Federal  Land 

Chapter  1  Authority  612*1*1 


Informal  classifications  are  actions  performed  by  the  Washington  staff  of 
the  Branch  of  Mineral  Classification  involving  applications  for  the  surface 
use  of  public  lands.  Also  included  are  prospectively  valuable  determinations 
hy  the  Classification  Committees  and  Board  either  on  specified  areas  or  on  a 
'  regional  basis  supported  by  geologic  data.  The  determinations  made  by  the 
Branch  require  reports  on  the  mineral  and  water  resources  of  specified  tracts 
of  land  subject  to  disposal  for  surface  use  under  authority  of  a  series  of 
Public  Land  Laws  governing  the  disposal  of  lands  in  the  Public  Domain  for 
various  purposes.  Such  actions  by  the  Branch  are  termed  "co-ops"  as  their 
handling  originated  under  an  agreement  between  the  Geological  Survey  and 
the  old  General  Land  Office  (now  Bureau  of  Land  Management)  dated  July  9 , 
1910,  for  the  cooperative  handling  of  these  cases.  There  has  been  a  number 
of  subsequent  revisions  and  these  are  listed  under  6 12.1.2. 

.1  Statutory.  The  following  cited  legislative  actions  are  the  principal 
acts  governing  settlement  or  entry  on  the  public  domain  providing  for 
or  which  to  some  degree  affect  surface  entries  such  as  homestead,  desert 
land  entries,  entries  under  the  reclamation  and  grazing  acts,  and  the 
sale  of  isolated  tracts: 

A.  May  20,  1862  (Rev.  Stat.  2289-2303)  Homestead  Law  (12  Stat.  392) 

July  9,  1870  (16  Stat.  217)  Placer  Law 

May  10,  1872  (Rev.  Stat.  2319)  Mining  Law  (17  Stat.  91) 

March  3,  1877  (19  Stat.  377)  Desert  Land  Entries 

March  3,  1879  (20  Stat.  377  ,  39*+)  The  "Organic  Act"  of  the 

Geological  Survey 

June  17,  1902  (32  Stat.  388)  Reclamation  Act 

March  27,  1906  (34  Stat.  88)  Authorized  the  Secretary  of  the  Interior 

to  reclassify  public  lands  in  Alabama 
June  11,  1906  (34  Stat.  233)  Surface  entry  on  forest  reserve  land 

March  3,  1909  (35  Stat.  814)  Agricultural  entries  on  coal  land 

June  22,  1910  (36  Stat.  583)  Separation  Act 

June  25,  1910  (36  Stat.  847)  Withdrawal  Act 

April  30,  1912  (37  Stat.  105)  Separation  Act 

July  17,  191^  (38  Stat.  509)  Agricultural  entries  on  mineral  land 

June  28,  1934  (48  Stat.  1269)  Taylor  Grazing  Act 

May  16,  1946  (60  Stat.  1099)  Reorganization  Plan  No.  3 

Creation  of  Bureau  of  Land  Management 
July  31,  1947  (6l  Stat.  68l)  Materials  Act 

May  24,  1950  (64  Stat.  1262)  as  amended  July  25,  1952;  Reorganization 

Plan  No.  3  of  1950.  Reorganization  Pla 
No.  3  (84  Stat.  1262)  transfers  to  the 
Secretary  of  the  Interior  all  functions 
of  other  offices  of  the  Deportment. 
Auguot  13,  195^  (68  Stat.  7CO)  Multiple  Ucc  Act 
July  7,  1958* (72  Stat.  339)  Alacka  Statehood  Act 
Auguct  2 7,  1958  (72  Stat.  928)  State  Indemnity  selections 


Deporlmeni  of  the  Interior 
GEOLOGICAL  SURVEY  -  CONSERVATION  DIVISION 
BRANCH  OF  MINERAL  CLASSIFICATION  MANUAL 

Bronch  Program  Series  Part  612  Informal  Classifications  -  Federal  Land. 

Chapter  1  Authority  612.1.2 

•  2  Delegated.  The  Departmental,  Bureau,  and  Division  orders,  regulations, 
Qr  manuals  contain  delegations  of  authority  under  which  the  Branch  of 
Mineral  Classification  is  charged  with  the  duties "relating  to  the 
mineral  land  classification  of  the  public  domain.  Some  of  the  more 
important  follow: 


A.  July  9*  1910,  agreement  between  Geological  Survey  and  General 
Land  Office  provided  that  the  Survey  furnish  a  report  in  each 
land  entry  where  lands  withdrawn  or  classified  as  coal  lands  are 
involved. 

B.  January  11,  1912,  Departmental  Order,  required  the  Survey  to  furnish 
a  report  on  all  railroad  and  State  indemnity  selections. 

C.  January  18,  1912,  Departmental  Order,  supplemental  order  to 
January  11,  1912,  required  a  report  from  the  Survey  on  selections, 
applications,  and  filings  not  specifically  excepted  from  reser- 
vation  by  Act  of  June  25,  19 10  (36  Stat.  847)  >  and  under  which 

a  vested  right  has  not  been  secured. 

D.  March  5;  1912,  cooperative  agreement  between  the  Land  Office  and 
the  Survey  in  regard  to  lands  withdrawn  or  classified  as  valuable 
for  coal,  oil,  phosphate,  and  power  site  and  reservoir  withdrawals • 

E.  February  12,  1917,  cooperative  agreement  of  March  5,  1912,  extended 
and  water  holes  included. 

F.  May  27,  1942,  agreement  approved  by  the  Secretary  that  a  report 
"will  be  obtained  by  the  Land  Office  on  mineral  and  water  power 
resources  of  land  before  action  is  taken  on  any  application  to 
locate,  enter,  select,  or  purchase. 

G.  May  2,  1950,  Departmental  Order  No.  2565.  "  Each  function  trans¬ 
ferred  to  Secretary  of  Interior  by  Sec.  1  of  Reorganization  Plan 
No.  3  of  1950  is  assigned  to  the  officer,  employee,  or  agency 
from  which  it  was  transferred. 

H.  Geological  Survey  Manual,  Organization  Series.  Part  120.4. ID, 
October  20,  1959  (Release  No.  310),  assigns  to  the  Branch  of 
Mineral  Classification  the  task  of  mineral  classification  of 
"Federally-owned  land". 

I*  Departmental  Manual.  Public  Land  Series,  Part  603.1.2C,  Land  With¬ 
drawal  Program,  June  11,  i960  Release  No.  290),  designates  to  the 
Geological  Survey  primary  responsibility  for  mineral  and  water 
power  classification. 

J,  Bureau  of  Land  Management  Manual,  Vol.  V.,  Lands,  Purta  2  and  2A, 
an/1  Vol  VI.  Mlm.-rnlM-  
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Western  Region 

Subj ecMenlo -ERe&e4>. Ration  of  Authority  to  Assistant  Secretaries, 
Heads  of  Bureaus  and  Offices,  and 
*  Department  Officials 


Sec*  I  Purpose.  This  order  provides  for  a  restructuring  of  the  method 
by  which  Secretarial  authority  is  redelegated  to  officials  of  the 
Department.  In  order  to  strengthen  the  responsibilities  and  management 
control  exercised  by  Assistant  Secretaries- over  the  bureaus  and  offices 
they  supervise,  a  new  system  of  redelegations  of  the  Secretary's 
authority  is  being  instituted.  Existing  delegations  of  authority  to 
Department  officials  for  general  program  operations  and  specified 
administrative  functions  will  be  withdrawn  and  assumed  by  the  Assistant 
Secretaries,  who  in  turn,  will  redelegate  appropriate  authority  to  the 
bureaus,  offices,  and  officials  they  supervise.  The  following  sections 
of  this  order  prescribe  the  temporary  arrangements  to  place  this  new 
system  into  effect. 


Sec.  2  Authority.  This  order  is  issued  in  accordance  with  the  authority 
provided  by  Section  2  of  Reorganization  Plan  No.  3  of  1950  (64  Stat. 
1262). 

Sec.  3  Revocation  of  Authority.  Except  as  provided  in  Section  8  of  this 
order,  all  delegations  of  authority  previously  made  to  heads  of  bureaus 
and  offices,  and  officials  of  the  Department,  are  hereby  revoked 
effective  this  date.  Included-  in  this  revocation  are  the  provisions  of 
203  DM  1. 


Sec.  4  Amendment  of  205  DM.  Wherever  delegations  in  Part  205  of  the 
Departmental  Manual  are  made  to  the  head  of  a  bureau  and/or  an  office 
reporting  directly  to  an  Assistant  Secretary,  such  delegations  are 
amended  to  read  '’Assistant  Secretaries  and  the  Commissioner  of  Indian 
Affairs.” 


Sec.  5  Amendment  of  210  DM  l.  Paragraph  B  of  the  delegation  of 
authority  to  Assistant  Secretaries  published  in  210  DM  1.2  of  the 
Departmental  Manual  is  amended  to  read  as  follows: 


"B.  The  Assistant  Secretaries  may  redelegate  the  authority 
delegated  to  them  in  210  DM  1.2A,  except  where  prohibited  by  statute, 
Executive  Order  or  limitations  established  by  other  competent  authority. 
Such  redelegations  will  be  issued  in  strict  compliance  with  the 
procedural  requirements  in  Part  200  of  the  Departmental^SLr^Pl^ 
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(1)  The  Assistant  Secretary  for  Pish  and  Wildlife  and  Parks 
may  redelegate  the  authority  currently  published  in  the  following 
Parts  of  the  Departmental  Manual:  205  DM,  242  DM,  245  DM,  243  DM,  and 
related  Secretarial  Orders. 

(2)  The  Assistant  Secretary  -  Energy  and  Minerals  may 
redelegate  the  authority  currently  published  in  the  following  Parts  of 
the  Departmental  Manual  and  Secretary's  Orders:  205  DM,  215  DM,  213  DM, 
220  DM,  260  DM,  265  DM,  270  DM,  S.O.  2900,  and  other  related  Secretarial 
Orders. 

(3)  The  Assistant  Secretary  -  Land  and  Water  Resources  may 
redelegate  the  authority  currently  published  in  the  following  Parts  and 
Chapters  of  the  Departmental  Manual:  205  DM,  211  DM  6,  235  DM,  255  DM, 
and  related  Secretarial  Orders." 

Sec.  6  Establishment  of  Redelegations.  Upon  receipt  of  this  order  each 
Assistant  Secretary  shall  initiate  action  to  prepare  documents  for 
appropriate  redelegations  of  authority  to  the  bureaus,  offices,  and 
officials  they  supervise.  Such  documents  will  be  prepared  in  accordance 
with  the  provisions  of  Section  7  of  this  order. 

Sec.  7  Procedures  for  Redelegation  Documentation.  AJL1  redelegations  of 
authority  made  by  Assistant  Secretaries  pursuant  to  this  order,  shall  be 
issued  in  the  form  of  a  Departmental  Manual  release  published  in  the  200 
Series  of  the  Departmental  Manual.  No  other  form  of  redelegaticn  is 
authorized.  The  Assistant  Secretary  -  Policy,  Budget,  and  Administration 
will  develop,  prescribe,  and  publish  in  Part  200  of  the  Departmental 
Manual  the  procedural  requirements  for  the  issuance  of  redelegations  of 
authority  made  by  Assistant  Secretaries. 

Sec.  8  Exemptions.  This  order  does  not  apply  to  nor  effect  the 
provisions  of: 

(a)  Secretarial  Orders  and  delegations  of  authority  issued  to 
prescribe  the  administration  and  management  of  territories  under  the 
jurisdiction  of  the  Department. 

(b)  Delegations  of  authority  made  to  officials  and  heads  of 
Department  organizations  which  are  not  under  the  supervision  of  an 
Assistant  Secretary. 

(c)  Delegations  of  authority  to  Secretarial  Officers  published  in 
210  DM  1  and  210  DM  2,  except  as  provided  in  Section  5  of  this  order. 
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Sec*  9  Effective  Date.  This  order  is  effective  immediately.  Its 
provisions  shell  remain  in  effect  until  it  is  amended,  superseded,  or 
revoiced,  whichever  occurs  first#  However,  in  the  absence  of  the 
foregoing  actions,  the  provisions  of  this  order  shall  terminate  and  be 
considered  obsolete  on  March  31,  1978. 
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THE  CLASSIFICATION  OF  THE  PUBLIC  LANDS. 


Bj  Quo  nan  On*  Smith  and  of  her  a. 


Tim  purpose  of  land  classification. 

In  th«  lntler  htl/  of  the  nineteenth  century  the  spirit  of  the  publle- 
Unti  Uw*  In  the  United  Stele*  wee  settlement  end  development. 
With  *  public  domein  of  one  end  e  third  billion  acres,  acquired  in  the 
preceding  half  century — 1803-18.13 — by  purchaae,  discovery,  explore* 
tion,  end  cession,  end  with  enother  third  of  e  billion  acre*  in  Alaska 
constituting  e  later  purchase,  the  Nation  felt  that  it  could  be  lavish 
with  its  Unde.  The  wilderness  celled  for  pioneers  of  every  type,  and 
largo  premiums  were  held  out  to  capital  enterprise  end  individual 
initiative.  Development  wee  desired  whatever  tlte  cost  in  lands  that 
were  intrinsically  of  little  value  without  settlement.  The  earns  cen¬ 
tury  that  saw  the  creation  of  this  national  domain — an  empire  in 
Itself — also  witnessed  the  distribution  of  more  than  one-half  of  its 
Acreage.  This  ahrinkage  of  the  national  domain  has  naturally  been 
coincident  with  national  development  in  all  lines  of  industry.  West¬ 
ern  prairies  have  become  the  world’#  granary,  and  western  moun¬ 
tains,  once  wholly  in  public  ownership,  are  now  contributing  to  thrir 
private  and  corporate  owners  the  profita  on  no  email  proportion  of 
the  worid’a  output  of  metala  and  of  mineral  fttcla. 

With  advancing  years  a  wise  nation,  like  a  prudent  man,  learns 
to  husband  its  resources.  Land  values  aro  now  recognized,  the  pur¬ 
pose  in  both  legislation  and  administration  baa  changed,  and  highest 
development  alone  is  nought.  With  the  moat  and  the  beat  of  the 
Nation’s  lend  already  alienated,  the  national  duty  in  to  put  to  It* 
beat  use  what  remains. 

Utilization  of  lands  for  their  greatest  value  necessitates  the  deter¬ 
mination  of  that  value,  which  is,  briefly,  land  classification ;  and, 
to  be  adequate,  land  classification  must  be  based  upon  first-hand 
acquaintance  with  tits  particular  land  under  consideration.  Willi  a 
national  estate  including  country  ranging  from  aalt-incruated  deserts 
to  valleys  knee-deep  with  nutritious  greases  or  giant  forests  almost 
impenetrable  because  of  luxuriant  undergrowth,  no  general  statute* 
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thit  may  be  enacted  can  bo  mode  oo  definite  m  not  to  roqulro  th* 
eiercise  of  well-informed  judgment  in  their  execution.  To  this  end 
examination  and  classification  of  the  publio  lands  constitute  an  initial 
alep  in  their  disposition  for  development  and  settlement.  That  a  few 
decades  ago  settlement  and  development  oomroonlj  outstripped  clas¬ 
sification  and  often  far  preceded  even  the  legal  disposition  of  the  land 
itself  is  no  good  reason  for  failure  to  follow  the  more  logical  pro¬ 
cedure  now. 

The  principle  of  land  classification  is  Inherent  in  many  of  the 
public-land  laws,  and  classification  of  lands  has  in  late  years  been 
aiHjcificsIly  recognized  by  Congress  as  a  step  indispensable  to  the  ad¬ 
ministration  of  the  national  domain.  This  public  estate  ia  even  now 
so  extensive  and  valuable  as  to  demand  a  business  policy.  Making 
allowance  for  the  elienated  lands  included  within  the  land  units  de¬ 
scribed  in  the  various  coal-land  areas  withdrawn  by  executive  order 
for  classification,  and  also  estimating  the  expected  reduction  of  these 
withdrawals  by  classification  of  parts  of  them  os  noncoal  land,  the  • 
people  of  the  United  Stotea  possess  to-day  44,000,000  acres  of  coal 
lands,  exclusive  of  the  Alaskan  coal  fields.  A  large  proportion  of 
this  acreage,  however,  is  underlain  by  the  lower-grade  coals.  In  the 
almost  equally  important  items  of  oil  and  phosphate  rock  the  exist¬ 
ing  withdrawals  indicate  natione!  ownership  of  over  2,000,000  acres 
of  oil  and  gas  lands  and  nearly  8,000,000  acres  of  lands  which  will 
furnish  our  agricultural  regions  their  future  supply  of  mineral  phos¬ 
phate.  Nor  have  all  the  agricultural  lands  been  alienated.  Publio 
and  private  Irrigation  projects  will  reclaim  several  millions  of  acres 
pf  «r|d  land,  ami  dry  farming  wvlor  the  •nlargwMiomafdtad  act  will  1 
materially  add  <o  the  area  of  farm  lands. 

To  insure  appropriate  disposition  and  to  secure  highest  use  of  . 
the  Nation’s  lands,  scientific  land  classification  by  the  United  States 
Geological  Survey  has  been  made  an  integral  part  of  public-land 
administration.  Quantitative  knowledge  of  the  land  and  its  re¬ 
sources  is  now  made  a  preliminary,  first,  to  disposition  of  lands 
under  the  various  settlement  and  development  laws;  second,  to  reser¬ 
vation  of  lands  from  preeent  acquisition  pending  the  enactment  of 
adequate  legislation;  and  third,  to  valuation  of  lands  under  a 
statute  which  provides  for  their  disposition  at  prices  expressing 
known  value. 

The  purpose  of  land  classification,  then,  is  highest  utilization,  and 
to  attain  thia  end  it  has  been  necessary  to  coordinate  the  work  of 
scientific  investigation  with  the  administrative  functions  of  the 
Department  of  the  Interior.  The  large  participation  of  the  Geo¬ 
logical  Survey  in  the  public-land  administration  has  naturally  pre¬ 
sented  problems  involving  changes  both  in  office  and  field  organiza¬ 
tion  and  in  executive  end  scientific  methods.  For  Uieso  changes 


j*uarosx  or  lakd  olamivioation.  •  1  0 

there  has  been  little  or  no  precedent.  Scientists  and  publio  men  of 
older  oountriea  have  been  outspoken  in  their  interest  in  this  new 
application  of  science  to  governmental  administration,  and  requests 
havo  been  made  for  more  detailed  information  on  the  aubject  than 
ia  available  in  the  references  appearing  in  administrative  reports  of 
the  Secretary  of  the  Interior  end  his  subordinated. 

A  new  application  of  any  branch  of  science  necessarily  affects  the 
science  itself.  New  use  involves  added  requirementa  and  in  turn  may 
contribute  in  by-producta  even  more  than  it  demands.  The  general  ‘ 
effect  of  this  direct  application  of  the  Geological  Survey’e  investiga¬ 
tive  work  to  large  problems  of  pgblio  administration  ia  believed  to 
have  been  beneficial  to  science  itself.  It  has  broadened  the  outlook 
of  the  investigator,  but  especially  it  haa  demanded  that  results  be 
sought  which  are  quantitatively  exact  aa  well  as  qualitatively  true. 

A  full  statement  of  the  policy  of  land  classification  and  a  detailed 
description  of  the  procedure  and  methods  so  far  found  necessary  to 
carry  out  that  policy,  in  the  singe  of  development  already  reached, 
are  presented  in  this  bulletin.  This  information  is  believed  to  be  of 
value  both  to  students  of  government  and  to  geologists  and  engineers 
interested  in  the  application  of  acieniifio  investigation  to  practical 
business.  The  historical  and  legal  phases  of  the  discussion  may  be 
of  greatret  interest  to  the  citizen  concerned  in  his  country’s  highest 
development,  while  the  description  of  field  methods  should  he  of 
immediate  value  in  indicating  new  requirements  im|K>3ed  u|>on  eci- 
entific  education,  for  details  of  thia  business  policy  of  the  Govern¬ 
ment  are  already  being  adopted  in  private  and  corporate  land  exam. 
lnitlnnR. 

This  bulletin  repreoenU  contributions  many  author*— members 
of  the  land -classification  board  and  of  the  field  branches  of  the  Sur^ 
vey.  I  hi  description  of  the  development  of  the  Survey’s  organiza¬ 
tion  for  land  classification,  which  immediately  follows  this  infroduo- 
tion,  was  written  by  W.  C.  Mendenhall,  who  as  chief  of  Uie  land- 
classification  board  has  been  directly  responsible  for  the  preparation 
of  the  bulletin.  The  discussion  of  the  history  and  legal  basis  of 
classification  was  prepared  by  M.  W.  Hull,  a  geologist  who  has  been 
identified  with  the  work  of  land  classification  from  it*  beginning  and 
is  now  chairman  of  the  oil  section  of  the  hoard.  ' 

The  chapter  on  the  classification  and  valuation  of  coal  land  was 
written  by  G.  II.  Ashley,  until  recently  Stale  geologist  of  Tennessee 
and  now  the  chairman  of  the  coal  section  of  the  land  classification 
hoard.  At  the  tiuio  of  his  earlier  connection  with  (he  Survey  Mr. 
Ashley,  who  haa  made  a  a;>ecial  study  of  coal  problems  in  both  the 
©astern  and  the  western  fields  of  the  United  Slates,  wrote  t!  a  chapter 
on  1  lie  value  of  coal  land”  which  appears  in  Survey  llulletin  424. 

In  the  preparation  of  the  present  pa|>er  Mr.  Ashley  has  been  most 
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efficiently  oaeiated  by  0.  E.  Leaher,  who  U  Independently  responsible 
for  the  abort  eoction  on  44  The  preptrelion  of  date  for  classifies  lion.** 
Mr.  Loaher  should  be  credited  with  many  of  the  office  methods  which 
facilitate  the  prompt  and  accurate  handling. of  data  contributed  by 
the  field  men  of  the  Survey. 

Field  methods  are  discussed  by  E.  Q.  Woodruff,  C.  H.  Wegemann, 

B.  W.  Richards,  and  F.  R.  Clark,  all  of  whom  are  members  of  the 
geologic  branch  and  have  had  wide  experience  in  field  work  leading 
up  to  land  classification.  Under  the  topio  14  Oil  and  gas  lands,'*  J.  D. 
Northrop,  who  has  had  experience  in  the  California  oil  fields,  and 

C.  H.  Wegemann,  a  geologist  of  broad  experience  in  the  Rocky 
Mountain  fields,  have  collaborated  in  the  discussion  of  the  goologio 
occurrence  of  oil  end  gee,  while  Mr.  Northrop  has  contributed  the 
section  on  classification.  In  e  similar  way,  under 44  Phosphate  lands,** 
A.  It.  Schultx  and  R.  W.  Richards,  the  former  the  chairmen  of  the 
ph<*phate  section  in  the  land-classification  board  and  the  latter  a 
geologist  who  bat  worked  out  with  great  thoroughness  and  detail 
the  complicated  structural  problems  of  the  phosphate  fields  in  south¬ 
eastern  Idaho  and  adjacent  parts  of  Wyoming,  have  collaborated  in 
the  general  discussion  of  phosphate  problems,  Mr.  Schulte  being  re¬ 
sponsible  for  the  section  on  cla&sification.  The  description  of  potash- 
bearing  lands  and  their  classification  is  the  joint  contribution  of  A.  R. 
Schultx  and  II.  S.  Gale,  Mr.  Gale  being  the  geologist  in  charge  of 
the  section  of  nonmetalliferous  deposits  of  the  geologic  branch.  E.  II. 
Finch,  of  the  Inod-clnsgificetion  l>oard,  who  has  been  closely  identi¬ 
fied  with  Lite  cooperative  work  between  Ute  Survey  and  the  General 
Land  Office,  has  contributed  ilia  section  on  4‘  Miscellaneous  noninetal- 
liferous  lands,'*  and  F.  C.  Calkins,  one  of  Ute  exporiencod  economic 
geologists  of  the  Survey,  who  has  had  much  to  do  with  the  classifi¬ 
cation  of  the  lands  in  the  Northern  Pacifio  grant,  has  written  the 
discussion  of  metalliferous  mineral  lands  and  the  problems  involved 
in  Uteir  classification.  The  sectiou  on  44  Hy-prodiictu  of  mineral-land 
classification  "  was  written  by  O.  S.  Rogers,  a  geologist  of  the  geo¬ 
logic  branch,  whose  recent  work  hae  been  done  in  the  western  coal 
fialils. 

The  discussion  of  classification  in  relation  to  water  resources  has 
been  prepared  under  tho  direction  of  N.  C.  Grover,  chief  engineer 
of  the  land-classification  board,  M.  O.  Leighton,  Herman  Stabler, 
E.  C.  I  a  Rue,  and  W.  II.  Heroy  collaborating.  Messrs.  Grover, 
Stabler,  and  Ilcroy  have  prepared  tho  sections  relating  to  classifica¬ 
tion  aud  office  procedure,  while  Mr.  Leighton,  as  chief  of  the  water- 
resources  brunch  of  the  Survey,  and  Mr.  Ixb  ltue,  one  of  the  ex¬ 
perienced  field  engineers  of  that  branch,  have  cooperated  in  prepar¬ 
ing  lire  discussion  of  field  methods. 


DBVBLOPMENT  OF  OftOANlKATIOlV  FOB  LAND  OLAMIFIOATIOH.  H 


It  Is  noteworthy  that  the  authors  of  the  sections  of  this  publica¬ 
tion  describing  the  prooedure  employed  in  Uio  work  have  themselves 
originated  for  the  most  part  the  methods  that  are  so  easential  to 
successful  and  authoritative  land  classification.  Mention  should  also 
be  made  here,  however,  of  the  important  part  played  by  A.  C.  Vealch, 
the  chairmen  of  the  land-clasuification  board  at  the  Ume  of  its  organi¬ 
sation,  by  C.  Willard  Hayw  and  Waldemar  IJndgren,  former  chief 
geologists  of  tbe  Survey,  and  by  M.  IL  Campbell,  who  bas  been  in 
charge  of  Uie  geologic  work  In  tho  western  coal  fields  oonUnuoualy 
since  1000  and  has  supervised  the  preparation  of  the  sections  on 
geologio  field  methods  in  this  bulletin. 

DEVELOPMENT  OF  THE  SURVEY'S  ORGANIZATION  FOB 
LAND  CLA8BIFICATION. 

The  report  of  the  oommittee  of  the  National  Academy  of  Sciences 
on  the  surveys  of  the  Territories,  prepared  in  accordance  with  the 
term*  of  a  clause  in  the  sundry  civil  bill  approved  Juno  80,  1878 
(-0  StaL,  200,  2U0),  contains  these  statements  indicating  the  opinion 
of  the  committee  as  to  the  I  and -classification  functions  of  tho  bureaus 
whose  organization  its  members  were  recommending ; 

Tb*  bast  Interests  of  lb*  public  domain  require,  for  Uvo  purposes  of  hi  tell  P 
B«nt  administration,  a  thorough  knowledge  of  Its  geologic  structure,  natural 
reooursos.  slid  products.  Tbs  domain  embrace*  a  vast  mineral  wealth  In  Its 
•oils,  oicinls,  sellers,  alonea,  clays,  etc.  To  moot  tbs  requirements  of  existing 
laws  In  tb*  disposition  of  tbe  agricultural,  mineral,  pastoral,  timber,  desert, 
and  swamp  Undo,  *  (borough  Investigation  sad  ClaaalflCaUoU  of  tbe  strongs  bf 
tbe  public  domain  It  luijumtlvely  dLouandrd  *  *  * 

Tho  Land  Ortlce  shall  also  call  upon  Ilia  United  States  Oaologtesl  Survey  tat 
all  Information  a«  la  tba  value  and  claoalflcsiloa  of  land*  •  •  • 

The  publications  of  the  Ocologtrol  Surrey  should  consist  of  an  annual  report 
of  o|>«rallous.  geological  ami  economic  maps  Itlustratlog  Uie  resources  aud  clasei- 
Scatlon  of  Uie  lands,  reports  u|*oa  general  and  economic  geology  In  all  Ita 
branches,  with  tbe  necessarily  connected  paleontology. 

Maj.  J.  W.  Powell,  reporting  to  the  Secretary  of  the  Interior  oo 
November  1,  1878,  in  reuponix*  to  the  request  of  the  acting  president 
of  tho  National  Academy  of  Sciences  to  transmit  any  information 
available  in  the  Department  of  tbe  Interior  as  to  surveys  then  in 
exibtence,  after  Hating  the  cluma  of  la  tula  recognised  under  tbs  laws, 
adda  the  following  comment: 

An  examination  of  the  lawa  •  *  •  will  show  that  th«  claoaea  of  lands 
mentioned  above  are  therein  recognised,  and  In  Uia  administration  of  lb*  lawa 
relating  to  three  lands  tboa*  belonging  to  each  s|*clAc  clan*  must  be  deter¬ 
mined;  but  no  adequate  provision  Is  mads  for  securing  so  accurals  clamlOca- 
thin.  *ud  to  s  largo  extent  tbe  laws  are  Inoperative  or  practically  void;  f.»r  aa- 
smpls.  coal  Isuda  should  b«  sold  at  VtO  or  |20  per  acre,  but,  tba  department 
having  no  meana  of  determining  what  lauds  belong  to  this  class,  titles  to  coal 
lands  are  usually  obtalued  under  tbs  provisions  of  statutes  that  relate  to  lauds 
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<rf  athar  ch^-iut  la,  by  purchasing  al  HjM  par  acre,  or  by  bamaateed  or 
preemption  entry.  An  an  rain.  (Ion  of  the  lavra  will  exhibit  this  fact— that  for 
tha  classification  ceuten.pl.  led  therein  a  thorough  aurvey  I.  nectary.  an.br.e- 
Ing  tba  geological  and  physical  rJ.nractarl.Uca  of  tha  entire  public  domain. 

After  extended  hearings  Ufora  the  House  and  Senate  committee* 
•nd  the  publication  of  many  document*  bearing  upon  the  question* 
inTolved,  Congress,  in  March,  1879,  agreed  upon  a  law  which  em- 
bodied  the  recommendations  of  the  Academy  of  Sciences  for  tha 
abolition  of  the  Territorial  surreys  and  the  eetabliuhinent  of  the 
United  States  Geological  8urrey  but  made  no  provision  for  the 
mensuration  surrey  also  recommended  by  the  Academy. 

Under  the  law  approved  March  8,  1879  (20  Stab,  877,  894)  estab¬ 
lishing  the  office  of  Director  of  the  Ooological  Surrey,  it  U  nro- 
rided —  r 

That  tbla  officer  shall  bar.  tba  dlractloo  of  tba  seoloflcal  survey  and  the 
cU extrication  Of  tba  public  lands  and  axamlnatloa  of  tba  geological  structure, 
•ilneral  mugnw,  and  products  of  tba  national  domain. 

Clarence  King,  the  first  Director,  who  entered  upon  hia  duties 
May  24,  1879,  diucutmca  the  functiona  of  the  then  newly  created 
organization  in  hia  first  annual  report  to  the  Secretary  of  the  Iqte- 
nor  dated  November  1,  1880.  In  tide  discussion  be  aUtes  that— 

•Two  liter  la  I  and  distinct  branches  of  duty  are  lmpo**l  upon  tba  Director  of 
tba  <  ooloalcl  Survey  (l)  th.  da  rad  flea  I  Ion  of  tba  public  land  and  lj)  Urn 
eiamlnallou  of  Ibe  geological  structure  aud  m  Inara  I  resource*. 

As  regard*  tba  cla  Ml  dual  Ion  of  the  public  lauda,  tba  test  of  tba  law  I  ear  as 
an  uncertainty  whether  (bl.  cLa.lflc.Uoo  U  Intended  to  b.  .  acl.ntlflc  axpoai- 
lion  of  th.  kinds  of  lands  embraced  In  tba  nallonal  domalu,  such  as  arabla, 
frrlirebl*.  limber,  dmrt,  mineral,  <**l,  iron,  showing  tba  (.radical  value,  and 
adaptabilities  of  tba  various  clasMe  or  kluda  of  soli  and  ...rf.ee,  or  whotber 
on  Ibe  olber  band.  It  was  Intended  lo  fund.b  .  ba.l.  of  Clamlflcallon  upon  which 
the  (lover. inienl  should  part  till,  to  portion,  of  (be  public  domain  •  a  • 
Upou  ea.mln.Uon  of  tba  exl.lt..g  Und  a/atem.  I  hav.  ...umed  that  Oougre- 
In  dlrvctluf  me  to  .m.ke  a  cl. -el  Heat  Ion  of  lb.  public  lands,  could  not  b.v.  hr 
tended  to  auperaeda  tba  macbluery  of  tba  Und  Office  and  aub.Utula  a  claa-lfi- 
ca.loo  to  be  eaecuted  by  auolber  bureau  of  tba  Government  without  having 
distinctly  provided  for  lb.  neceaoary  changes  within  the  lend  Office  aud  ad¬ 
justment  of  relations  between  Ibe  two  bureaus.  •  •  • 

I  hav.  therefore  concluded  that  the  lutenllon  of  Cougreaa  was  to  begin  a 
rl*ld  acleulldc  daaelflcatloo  of  tba  lands  of  tba  national  domain,  not  for  pur- 
po«,e  of  aiding  tba  machinery  of  lha  Oeoar.l  lend  Office  by  fun.l.l.loi  a 
ba.l.  of  Mle.  but  for  the  general  Informailon  of  tba  |*o|.le  of  tba  country,  and 
to  produce  a  eerie,  of  laud  mapa  which  ahould  .bow  all  Iboao  features  upon 
which  li.lelllge.it  agriculturists,  mince,  engineer.,  and  llmbermen  might  hare- 
afler  b.ae  (heir  0|*rnUona.  am)  which  would  obvloualy  ba  of  (b.  highest  v.lua 
for  all  aludenla  of  tha  political  economy  aud  resources  of  the  Uulled  Btate*. 
Bludlea  of  this  sort,  autlrely  aside  from  Iba  admlulatrallou  of  lha  Und  OflUe 

““  be  made  of  tba  blgboat  practical  v.lua;  and  to  tbla  end  a  careful  beginning 
Una  been  made.  • 
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Tl.1.  interpretation  by  Director  King  of  the  duties  imposed  upon 
the  new  bureau  by  that  clause  in  the  organic  act  charging  him  with 
responsibility  for  the  classification  of  lha  public  lands  prevailed  in 
part  until  about^  1908,  when  the  pressing  need  of  the  Department  of 
the  Interior  for  an  adequate  classification  of  mineral  lands  for  pur¬ 
pose,  of  administration  led  to  a  revival  of  this  aus, .ended  function 
of  the  Geological  Survey,  not,  as  Director  King  seemed  to  think 
necessary,  by  superseding  the  machinery  of  the  General  Und  Office, 
but  by  cooperation,  financial  and  administrative,  between  that  bu¬ 
reau  and  the  Survey  and  by  a  series  of  onlera  tw in  tha  Secretary 
of  the  Interior,  to  whom  both  bureaus  report.  These  orders  so  de¬ 
fine  the  part  that  each  is  to  bear  in  public  land  administration  aa  to 
nuke  the  Survey  chiefly  responsible  for  the  physical  clarifications. 

At  first  the  work  was  concentrated  largely  on  the  classification  and 
valuation  of  coal  land,  and  Lliia  phase  continues  to  be  quantitatively 
Uie  most  important.  In  the  Twenty-eighth  Annual  Report  of  the 
Survey,  for  U.o  fiscal  year  ended  June  30,  1907,  in  discussing  the 
work  on  the  coal  lands  Director  Smith  makes  this  statement; 

flpaclal  tnveaU  gallons  war*  conducted  hat  year  to  delariolo.  tba  aiUot  of 
tba  Cool  Und.  remaining  lq  U..  puwwlou  of  lha  Government  god  U.a  quality 
and  valua  of  lha  coal  deposits  ou  Ibeaa  public  lauda  Tbla  work  will  b«  conlln-. 
uad  on  a  larger  seals  ami  under  a  more  comprehensive  plan.  8|>«cUI  alumina 
will  ba  given  to  tba  daaalOcallon  and  valuation  of  Iba  coal  lands  and  tbalr 
prompt  segregation  from  tba  noncoal  landa  Tbla  work  la  to  ba  provided  for  by 
a  Joint  allotment  from  tba  appropriations  for  tba  geologic  and  topographic  sur¬ 
vey.  and  that  for  testing  coals  belonging  to  tba  Government  and  tba  Gaoaral 
land  Offica  la  also  cooperating. 

Th«  Twenty-ninth  Annual  Report  of  the  Survey,  for  the  fiscal  year 
ended  June  30,  1908,  includes  with  some  matter  on  U.a  apodal  fea¬ 
tures  of  the  work  of  the  Survey  a  diacuaaioo  of  land  classification, 
which  contains  the  following  statement: 

In  tba  last  few  year*  tba  Geological  Survey  baa  broadened  tba  scope  of  Its 
work  In  tba  classification  of  tba  mineral  lauda  of  the  public  domain.  At  |b*  lima 
of  Ibe  organisation  of  tb*  Hurvey  the  cUsaiOcatlon  lulet.ded  by  Congress  was 
believed  lo  ba  genoral  In  character  and  sucb  aa  could  ba  expressed  on  mapa 
Issued  f<fr  tha  general  Information  of  tba  |wopl«,  The  present  interpretation 
of  the  law  la  that  tb*  cln—incallou  should  be  more  deflnlle.  end  therefore, 
during  (ba  Inat  year,  (be  Survey  ba*  continued  Its  special  Held  surveys  of  (ba 
coal  land*  belonging  to  tba  Government.  •  •  • 

Increased  demands  have  also  be«n  mad*  on  lb*  mlulng  geologist*  of  (ha 
Burvcy  for  aauLtanc*  lit  determining  the  mineral  or  nonmlneraj  character  of 
land  for  which  title  from  U.o  Government  la  sought. 

This  work,  which  has  become  an  increasingly  important  feature  of 
.the  Survey's  activities,  was  definitely  recognized  by  the  organization, 
in  December,  1908,  of  a  land-classification  board  as  a  section  of  tha* 
geologic  branch,  and  by  the  reorganization  of  the  board  on  May  1, 
1912,  into  a  brand,  coordinate  in  rank  with  theoU.er  Survey  branches. 
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The  Geological  Surrey  hae  been  in  existence  as  a  distinct  organi¬ 
sation  for  about  54  years.  The  organizations  which  it  succeeded  and 
whose  functions  it  continued  to  perform  and  gradually  to  enlarge 
upon  as  new  duties  were  given  it  by  Congress  collected  engineering 
material  that  was  epitomized  in  topographic  maps  and  geologic  ma¬ 
terial  that  appeared  either  as  geologic  maps,  aa  reports  on  gcolngio 
problems,  or  ss  data  on  the  mineral  resource*  of  the  Territories. 
Early  in  the  Survey's  history  the  necessities  of  its  geologic  work 
required  the  organization  of  a  topographic  branch  for  the  prepara¬ 
tion  of  base  maps.  Although  these  maps  were  intended  to  serve 
primarily  aa  bases  on  which  to  delineate  and  present  geologic  mate¬ 
rial,  they  have  proved  to  be  of  great  value  for  other  and  wider  uses. 
Not  the  least  of  these  uses  is  that  to  which  they  are  put  in  land 
classification.  The  thousands  of  maps  Issued  are  graphic  engineer¬ 
ing  reports  on  the  physical  end  cultural  features  of  the  aroas  they 
represent.  They  are  essential  to  the  study  of  drainnge  areas,  irriga-  . 
bility  of  lands,  possible  power  development,  and  rights  of  way,  and 
supplemental  sheets  now  prepared  give  additional  data  on  the  dis¬ 
tribution  of  timber  and  of  springs,  of  deeert  and  of  graaa  land,  and 
of  cultivated  and  irrignlod  areas. 

*  On  March  20,  1888,  Congress,  by  joint  resolution,  directed  the  Sec¬ 
retary  of  the  Interior,  through  the  United  States  Geological  Survey, 
to  make  a  special  investigation  of  the  practicability  of  constructing 
reservoirs  for  the  storage  of  water  in  the  arid  regions  of  the  United 
States.  This  work  was  supported  for  a  time  by  appropriations  but 
was  later  discontinued  by  Congress  after  many  reservoir  sites  bad 
been  examined  and  segregated  and  k  number  of  reports  valuable  in 
the  classification  of  the  lands  of  the  arid  regions  had  boon  published. 

After  the  irrigation  survey  was  abolished  the  division  of  hy¬ 
drography  was  organized  within  the  Oeological  Survey,  at  first  aa 
a  part  of  the  topographic  branch  and  later  with  special  small  appro¬ 
priations,  its  purpose  being  to  continue  that  part  of  lbs  work  of  the 
irrigation  survey  that  involved  t)>e  study  of  the  available  water 
resources  of  the  Western  States  and  Territories.  As  the  value  of 
this  work  to  reclamation  become  manifest,  Congress  responded  by 
increasing  the  amount  of  the  funds  annually  availablo  for  Ukis  pur¬ 
pose  until  in  1908  they  reached  the  sum  of  $200,000  a  year. 

On  June  17,  1002,  the  reclamation  act  (82  Stat.,  888)  was  passed. 
This  act  represented  the  culmination  toward  which  the  work  of  the 
division  of  hydrography  bad  up  to  that  time  been  tending.  That 
work  gave  definite  information  aa  to  available  supplies  of  water  and 
the  lands  on  which  the  water  could  be  used.  The  reclamation  act. 
authorized  the  construction  of  works  for  ths  application  of  these 
waters  and  the  reclamation  of  the  tributary  landa  Dut  the  reclama¬ 
tion  fund  is  not  available  for  general  studies  of  water  supplies;  it  can 
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be  used  only  for  studies  of  water  available  for  use  on  specific  projects. 
The  work  of  the  division  of  hydrography  therefore  did  not  cease  with 
the  organization  of  the  Reclamation  Service  but  has  been  continued 
in  the  Oeological  Survey  by  the  water-resources  branch. 

Developments  within  the  geologic  branch  ainoe  its  organization 
have  likewise  marked  a  steady  evolution  from  Its  original  type.  Ilia 
branch  has  grown,  Its  appropriations  and  its  force  have  increased, 
and  its  work  has  been  more  clooely  subdivided  and  specialized  and 
has  attained  greater  refinement  in  all  departments;  and  while  this 
evolution  has  been  taking  place  it  has  steadily  accumulated  a  great 
mass  of  facta  bearing  on  the  geologjr  and  mineral  resources  of  tike 
United  States. 

The  material  accumulated  since  their  organization  by  the  field 
branches  of  the  Surrey— the  geologic  brsnch,  the  topographic  branch, 
the  water-resources  branch  and  its  predrccsoors,  the  irrigation  survey 
and  the  division  of  hydrography— constitutes  a  vast  body  of  infor¬ 
mation  concerning  the  public  domain— its  geology,  its  geography, 
and  its  water  supplies  and  the  engineering  features  that  control  ths 
distribution  of  these  supplies.  This  store  of  information  is  by  no 
means  complete,  for  many  problem*  are  still  untouched  and  many 
areas  are  uneiamined,  but  nevertheless  the  archives  of  the  bureau 
contain  a  greater  mass  of  material  of  the  kind  required  for  clarify¬ 
ing  the  remaining  lands  of  the  public  domain  into  types  that  accord 
with  their  various  uses  than  exists  anywhere  else  in  the  public  records.  % 

With  the  accumulation  of  the  data  indicated  the  Department  of 
the  Interior  and  its  bureaus  have  boron*  increasingly  ready  And  will* 

Ing  to  call  on  the  Survey  for  asslstniioe  in  that  phane  of  public-lhnd  * 
administration  which  requires  ss  its  basis  a  classification  of  the 
landa  into  the  types  reoognized  in  the  statute*. 

The  requests  made  by  the  department  for  information  contained 
in  the  Survey’s  records  were  at  flrat  sporadic;  later  they  became  1 
more  frequent  and  numerous,  so  that  it  became  necessary  to  create 
within  the  Survey  itself  an  organization  to  assemble  this  informa¬ 
tion  systematically  and  transmit  it  to  the  department  and  to  other 
bureaus  in  the  department  in  such  form  as  would  be  moet  readily 
applicable  to  the  solution  of  administrative  problems.  This  organi¬ 
zation  was  named  the  land-classification  board  and  was  first  formed  V 
as  a  section  of  the  geologio  branch  and  finally  made  a  branch  of  the 
Survey  coordinate  in  function*  and  roa|K>nsibility  with  tha  field 
branches  whose  evolution  has  been  briefly  outlined.  * 

The  Survey's  organization  for  classifying  the  publio  lands  con¬ 
sists,  then,  fundamentally  and  primarily,  of  three  field  branches— 
geologic,  tojkographic,  and  water  roeouroos — and  finally  of  the  re¬ 
cently  organized  offloo  brand)  known  as  the  land-dassification  board, 
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with  ita  staff  o t  geologist*  and  engineers,  who  analyte  and  translate 
into  tenna  of  public-land  administration  tha  data  collected  by  the 
geologists  and  engineon  of  the  field  branches. 

In  ita  organization  the  land-cla£sification  board  is  in  a  sense  a 
replica  in  miniature  of  the  bureau  of  which  it  is  a  pert.  It  consists 
of  two  divisions — a  division  of  mineral  classification  and  a  division 
of  hydmgraphio  classification.  The  first  corresponda  to  the  geologic 
branch  and  receives,  digests,  and  issuos  as  land-classification  data 
the  material  collected  by  the  field  geologists;  the  second  bears  a  cor¬ 
responding  relation  to  the  topographic  and  water-resources  branches 
and  similarly  utilizes  tho  engineering  data  gathered  by  the  field  force 
of  those  branches.  Again,  the  division  of  mineral  classification  con¬ 
tains  a  number  of  sections  which  correspond  closely  with  similar  eeo- 
tions  in  the  geologic  branch.  These  sections,  in  the  organization  as 
it  exists  at  present,  are  the  coal  section,  the  oil  section,  the  phosphite 
section,  end  the  metalliferous  section,  corresponding  roughly  to 
similar  sections  in  the  goologio  branch  ae  well  as  to  Um  principal  of 
the  natural  resources  with  which  the  board  deals. 

Tito  work  of  the  coal  section,  described  elsewhere  In  detail,  la 
to  define  the  principles  that  shall  control  coal-land  classification,  to 
determine  the  character  of  the  data  necessary  for  this  purposo,  to 
receive  theno  data  as  collected  by  the  field  geologists  of  the  geologic 
branch,  and  to  make  and  promulgate  the  classifications  and  valuations 
by  the  use  of  those  data — this  in  accordance  with  principles  already 
carefully  defined.  Tho  coal  section  consists  of  a  chairman,  who  is 
a  momlwjr  of  the  land -cJ ossification  hoard  and  one  of  the  most  ex- 
pericnc*l  ©opI  geologists  of  Iho  fltirrej,  swl  *  number  of  KblUionAl 
members,  who  are  familiar  with  coal  problems  and  are  chosen  usually 
from  the  geologic  branch,  although  some  have  been  chosen  from 
other  sections  of  the  board.  The  coal  section  thus  organized  holds 
frequent  sessions,  which  are  attended  by  coal  geologists  who  have 
data  to  present  for  consideration.  At  these  sessions  the  problems  that 
Lave  arisen  in  the  field  are  discussed  and  solved  in  accordance  with 
the  established  rules  of  the  board.  The  form  and  the  procedure  for 
the  submission  of  data,  including  data  for  classification  and  valua¬ 
tion,  are  prcscril>ed,  and  after  these  data  are  received  appropriate 
recommendations  are  made  to  the  Director  for  withdrawals  or  restora¬ 
tions,  and  vnluation  plats  are  prepared  for  his  approval  and  for 
promulgation  by  tho  Commissioner  of  the  General  Land  Office.  a 

Each  step  of  these  various  processes  is  carefully  recorded,  in  order 
that  all  evidence  considered  and  all  action  taken  may  readily  be 
reviewed  at  any  future  time  should  questions  arise  as  to  the  correct¬ 
ness  of  the  action  or  should  new  evidence  bo  presented.  Thereafter 
whoa  reports  on  any  eubdiyiaion  classified  are  called  for  by  any 
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Government  deportment,  by  other  bureaus,  by  public  officials,  or  by 
citiiene,  prompt  response  can  be  made  in  the  light  of  all  action  there¬ 
tofore  taken  affecting  that  subdivision. 

Because  the  laws  applicable  to  coal  lands,  unlike  those  providing 
for  the  disposal  of  lands  containing  other  minerals,  authorize  not 
merely  the  classification  of  the  public  domain  ae  coal  or  noncoal  land 
but  the  valuation  and  ealo  of  the  coal  land  at  prices  to  be  fixed  in 
accordance  with  the  quantity,  quality,  and  accessibility  of  the  coal, 
more  complete  ection  ia  possible  in  dealing  with  coal  lands  Ilian  with 
other*,  and  the  very  completeness  of  action  required  involves  corre¬ 
spondingly  difficult  problems. 

Similar  sections  have  been  organized  within  the  division  of  mineral 
classification  for  dealing  with  lands  that  may  contain  oil  and  gaa, 
phosphate,  and  other  noninetalliferous  minerals  and  for  euch  limited 
and  special  classifications  of  metalliferous  land  as  are  required  by  law. 
The  organization  of  each  of  these  sectiona  is  similar  to  that  of  tha 
coal  section,  and  the  action  taken  by  them  follows  similar  lint*. 
Members  of  the  land-classification  board  act  as  chairmen  of  tho  oil 
and  gas  section,  the  phosphate  section,  and  the  metalliferous  section. 
Other  memlicrs  of  tho  sections  are  selected  from  geologists  who  are 
engaged  in  field  work  on  tho  particular  resource  which  is  the  subject 
matter  of  the  board's  action. 

A  similar  but  less  formal  organization  has  been  effeclod  for  the 
division  df  hydrographic  classification.  This  division  deals  with 
thoee  phases  of  land  classification  that  depend  on  water  supply  and 
that  involve  the  solution  of  engineering  problems.  The  division's 
chief  task  Is  llwt  ohgMfieiUlon  of  lands  uncording  to  Ihalr  Irrlgihlllty 
and  their  power  valuo,  but  it  also  rejiorta  on  various  complex  prob¬ 
lems  which  are  involved  in  the  connidcration  of  miscellaneous  rights 
of  way.  This  divioion  is  administered  by  the  chief  engineer  of  the 
board.  As  occasion  may  demand,  sections  are  organized  within  it 
for  disposing  of  the  various  problems  Lhat  arise.  At  present  (1018) 
there  are  two  euch  sections,  one  dealing  with  water  powers  and  tha 
other  with  irrigation.  Each  section  consists  of  a  chairman  and  two 
or  more  additional  members,  usually  chooon  from  the  engineers  or 
hydrographic  geologists  of  the  water-reoourcee  branch.  The  section 
thus  constitutes  a  committee  which,  like  the  sections  in  the  division 
of  mineral  classification,  may  give  preliminary  consideration  to  a 
problem  of  classification  (under  the  enlarged-homestead  act,  for 
example),  or  it  may  prepare  instructions  for  the  guidanoe  of  the 
field  engineer  or  geologist  and  later  givo  consideration  to  the  data 
that  he  has  obtained  and  prepare  appropriate  recommends  lions.  The 
field  branch  with  which  these  sections  necessarily  maintain  closest 
relations  is  the  water-resources  branch,  although  their  relation  with 
78804*— Bull.  B3T — 10 - 2 
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th«  topographic  branch  la  but  little  l«*  close.  The  graph  I  o  data 
on  drainage  areas,  stream  grades,  reservoir  Bites,  and  general  topo¬ 
graphic  features  which  result  from  the  work  of  the  topographic 
branch,  when  combined  with  the  data  on  water  supply  assembled 
by  the  water-resources  branch,  furnish  the  basis  for  determining  most 
irrigation  and  power  problems. 

In  addition  to  the  work  done  by  these  technical  divisions  and  sec¬ 
tions,  certain  miscellaneous  duties  are  performed  by  means  of  a  less 
well-defined  administrative  division  of  the  board,  whose  functions 
are  closely  interwoven  with  those  of  the  technical  divisions  and  are 
participated  in  by  some  of  the  same  officers.  A  committee,  of  which 
the  secretary  of  the  l«oard  is  chairman,  has  charge  of  the  filing  and 
docketing  system.  The  chairman  of  the  oil  section  is  responsible  for 
the  records  in  the  division  of  mineral  classification  and  for  the  details 
of  cooperation  with  the  Land  Office  and  the  Indian  Office;  the  chair¬ 
man  of  the  water-power  section  is  chiefly  responsible  for  the  records 
in  Die  division  of  hydrographic  classification. 

The  more  important  elements  in  the  organisation  are  eet  forth 
in  the  following  outline: 

IA*»-OlAMin<UTIOII  NiU. 

Adminlitrml  to*. 

Chlaf  of  board.  ' 

Chlaf  an  (tutor.  •  4 

Secretary. 

HbUh*  »/  mineral  plaiil/LwNM. 

A  aeoiogUt  Id  charge. 

Goal  section. 

Oil  wctloa. 

It 

Phosphate  section. 

Metalliferous  section. 

Dfrfsio*  •/  hpdrograpkio  ciatti/io* lion. 

A  chief  engineer  la  charts.  • 

Water  power  section. 

Irrigation  section, 

HISTORY  AND  LEGAL  DANIN  FOR  LAND  CLASSIFICA¬ 
TION. 

IWTltODUCTIOBf. 

Ever  ainoe  the  policy  of  eelling  the  lands  of  the  publio  domain  as 
a  nource  of  national  revenue  was  abandoned  and  the  contrary  policy 
of  so  disposing  of  them  as  to  promote  settlement  and  development 
was  adopted,  tbs  administration  of  tho  land  laws  passed  by  Congress 
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has  required  a  segregation  of  the  lands  into  classes  according  with 
their  character.  It  is  apparent,  although  it  has  nowhere  been  ea- 
preasly  slated  by  Congress,  that  the  fundamental  principle  guiding 
that  body  has  been  to  dispose  of  each  tract  of  the  public  domain  for 
the  use  to  which  it  is  best  adapted.  Thus  the  laws  have  provided 
that  agricultural  entry  should  not  be  made  upon  valuable  mineral 
lands,  (hat  lands  containing  dej>osits  of  coal  should  be  sold  only  as 
coal  lands,  and  so  on  for  all  oilier  classes  of  lands.  The  underlying 
theory  of  devoting  the  public  lands  to  their  highest  use  and  the 
consequent  necessity  for  classification  of  uses  may  easily  be  recognized 
from  a  study  of  the  brief  outline  of  the  more  ini|>ortant  existing  land 
laws  given  on  pages  20-32. 

The  same  recognition  by  Congreea  of  the  necessity  for  land  classifi¬ 
cation  is  shown  by  numerous  acta  calling  for  the  classification  of 
specific  areas.  Nearly  every  law  providing  for  tho  opening  of  an 
Indian  reservation  has  required  the  lands  to  bo  classified  preliminary 
to  their  disposition.  The  act  of  February  20,  1805  (28  StaL,  0831, 
provides  and  appropriates  for  a  definite  classification  of  lands  within 
the  limits  of  the  Northern  Pacifio  Railroad  grant  in  portions  of 
Montana  and  Idaho,  and  the  sundry  civil  bill  of  June  25,  1010  (30 
Stat.,  730),  nukes  further  appropriation  for  the  same  purpose.  Tho 
set  of  October  2,  1888  (25  Slat.,  620),  makes  provision  for  a  classifica¬ 
tion  that  was  not  necessary  to  the  administration  of  the  land  laws 
then  in  force  by  appropriating  $100,000  to  the  Geological  Sut-vey 
44  for  ths  purpose  of  Investigating  tba  extent  In  which  thq  arid  region 
of  ths  Unlletl  MUtes  can  lw  redeemed  by  Irrigation  and  the  segrega¬ 
tion  of  the  irrigable  landa  in  such  arid  regiou  and  for  the  selection 
of  sites  for  reservoirs  and  other  hydraulic  works  necessary  for  the 
storage  and  utilization  of  water  for  irrigation  and  the  prevention  of 
floods  and  overflows. ” 

A  relatively  recent  indication  of  Congressional  belief  in  land 
classification  is  afforded  by  the  two  acts  of  June  25,  1010,  providing 
for  the  withdrawal  of  landa  from  entry,  the  one  of  public  lands,  the 
other  of  lands  in  Indian  reeer  vat  ions.  As  withdrawals  constitute  one 
step  in  the  process  of  classifying  the  public  domain,  tbo  passage  of 
hills  authorizing  withdrawals  clearly  reaffirms  the  establiJied  jrolicy 
of  land  classification.  One  of  these  acts  (36  Stat.,  817),  in  terms 
sanctions  the  classification  of  lands,  providing— 

That  tba  President  may  at  anjr  time.  In  bla  discretion,  laroporarlly  withdraw 
from  aettlemenl,  location,  sale,  ©r  entry  an y  of  tba  public  landa  of  tbo  United 
State*,  Including  tba  District  of  Alaska,  and  reaarv#  tba  aa in*  tor  water-power 
alto*.  Irrigation,  classification  of  landa,  or  other  public  purtKiw  to  b*  aiH-cIflod 
In  lha  Order*  of  withdrawal!,  and  aucb  withdrawals  or  reearvatlon*  shall  remain 
in  fore#  until  revoked  by  him  or  by  an  act  of  Oongroea. 


SO  ouuMmoATiov  or  tub  ru»uo  land*. 

Tha  other  (8®  8Ut,  888)  provide*— 

Tfcat  it*  BocreUrjr  of  tbs  Interior  bo.  «ot  bo  la  barvtoy,  aotborlaed.  In  kli 
tflorrellou.  to  reoerro  from  location,  entry,  onto,  allotment,  or  other  appropria¬ 
tion  any  lamia  within  an/  Indian  roeorvatlon,  valuable  for  power  or  reeerrotr 
altee,  or  which  may  bo  neceeeary  for  nee  In  connection  with  any  Irrigation 
project  heretofore  or  hereafter  to  bo  authorised  by  Oougreea. 

Thua  the  plain  intention  of  Congress  that  the  publio  land#  ahall 
be  classified  and  that  they  ahall  be  dispoeed  of  in  accordance  with 
their  classification  is  shown  by  definite  provisions  for  (be  classification 
of  certain  nroas,  by  the  authoriwtion  of  land  withdrawals,  and  by 
the  creation  of  an  organirntion— tho  Oeologicul  Survey — among 
whose  prescribed  duties  the  classification  of  the  publio  lands  Is  spe¬ 
cifically  stated,  lint  were  there  none  of  theso  evidences  the  fact  that 
Congress  lias  consistently  recognised  the  necessity  for  the  classifica¬ 
tion  of  public  lands  would  bo  established  beyond  question  by  a  atudy 
of  the  land  laws,  which,  as  tho  following  brief  outline  will  show, 
could  not  be  administered  without  some  aort  of  segregation  into 
classes.  Thia  outline  does  not  purport  to  set  forth  in  dotsil  all  the 
laws  under  which  disposition  is  made  of  the  publio  lands;  it  only 
sketches  the  principal  features  of  the  more  important  lawa. 

LAUD  LAWS. 

GENERAL.  DIVISIONS. 

The  lend  laws  of  the  United  States  may  he  divided  Into  two  dis¬ 
tinct  clashes — public-land  laws  and  land  grants.  The  first  are  general 
laws  providing  for  the  disposition  of  lands  to  any  duly  qualified 
person  who  may  wl»h  to  avail  himself  of  tho  prescribed  conditions; 
the  second  are  special  lawa  granting  certain  areas  to  specified  indi¬ 
viduals,  corporations,  or  Stute  governments.  The  laws  of  each  of 
these  two  classes  may  in  turn  he  subdivided,  the  public-land  laws 
falling  looeely  under  the  headings  of  agricultural,  mineral,  and  coal 
land  lawa  and  laws  relating  to  publio  and  quasi-public  uses,  whereas 
land  grants  may  he  divided  into  grants  mado  to  States  and  grants 
made  to  railroads. 

rtrai.KH.AND  uwi. 
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Purpose. — In  general,  the  purpose  of  the  laws  relating  to  agri¬ 
cultural  land  is  to  promote  the  settlement  of  the  public  domain. 
The  principal  acts  are  those  providing  for  homesteads,  forest  home¬ 
steads,  enlarged  homesteads,  do^rt-land  entries,  entries  under  the 
reclamation  act,  the  sale  of  isolated  tracts,  and  timber  and  stone 
entries.  Every  tract  of  land  to  which  thee*  laws  are  applied  must 
he  uournincral  in  character. 


.  nnrroRY  and  lmal  basis.  , 
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B  onus  leads. — The  homestead  act  waa  passed  by  Congress  In  1882 
end  was  approved  by  President  Lincoln  on  May  20  of  that  year 
(Rev.  titat.,  2280-2808),  It  marked  the  final  abandonment  of  the 
policy  of  disposing  of  the  national  domain  a a  e  means  of  providing 
publio  revenue.  Until  1012  the  homesteader  waa  required  to  estab¬ 
lish  a  residence  on  his  land  and  to  reside  thereupon  for  a  period  of 
five  years.  No  definite  amount  of  cultivation  waa  required,  hut  the 
building  of  houses  and  Urns  and  the  cultivation  of  a  part  or  all  of 
the  area  were  regarded  as  evidence  of  the  good  faith  of  the  entryman 
In  entering  the  land  for  the  purpoeo  of  building  a  home  for  himself, 
this  being  the  fundamental  object  of  the  homeotead  act.  On  June 
fl,  1012  (87  Stat.,  128),  the  law  waa  amended  by  reducing  the  five 
years*  residence  theretofore  required  to  a  residence  of  three  years. 
The  requirement  as  to  residence  ia  modified  by  what  is  known  as  the 
“ commutation  clause”  (Rev.  Slat.,  2801,  as  amended  by  the  set  of 
March  8,  1801,  20  fitat.,  1008),  which  provides  that  after  14  months' 
residence  and  cultivation  title  may  be  obtained  by  paying  a  fixed 
price,  per  acre,  this  price  being  either  $2.80  or  $1.25,  the  first  if  the 
land  is  within,  the  second  if  it  is  without  the  limits  of  a  ruilroad  grant. 
Homesteads  reserving  ooal  or  oil  and  gas  to  the  Government  under 
the  sets  of  June  22,  1010  (  80  Slat.,  583),  and  August  24,  1012  (CT 
Slat.,  400),  described  later  (p.  45),  may  not  he  commuted.  The 
amendment  of  June  6,  1012,  also  provides  that  the  entryman  must 
cultivate  “  not  less  than  one-sixteenth  of  the  trea  of  hia  entry  be¬ 
ginning  with  tho  second  yoar  of  the  entry  and  not  less  than  one- 
eighth  beginning  with  the  third  year  of  the  entry  and  until  final 
proof.”  1  lie  homestead  act  contains  the  clause  ”  nor  shall  any 
mineral  lands  ho  liable  to  entry  and  settlement”  The  area  of  the 
homestead  ia  restricted  to  100  acres. 

Forest  homesteads, — Lands  in  national  forests  are  not  in  general 
open  to  agricultural  entry,  hut  under  the  act  of  June  11,  1000  (84 
Stat.,  233),  forest- reserve  lands  which  are  chiofiy  valuable  for  agri¬ 
culture,  which  are  not  needed  for  public  purposes,  and  which,  in 
the  opinion  of  the  Secretary  of  Agriculture,  may  he  occupied  with¬ 
out  injury  to  the  forest,’ may  he  entered  under  the  homestead  lawa. 
Application  for  a  particular  tract  desired,  which  must  not  exocod  100 
acres  in  area  nor  1  mile  in  length,  must  he  made  to  the  Secretary  of 
Agriculture.  The  land  is  then  examined  by  a  field  agent  of  the  Forest 
Service,  and  if  his  rejmrt  is  favorable  the  land  is  listed  to  the  Depart¬ 
ment  of  the  Interior,  where  homestead  entry  is  allowed.  Tim  entry 
thereafter  proceeds  as  would  any  other  entry  under  the  homestead 
law,  but  no  commutation  is  permitted.  Tho  law  differs  from  all 
other  agricultural-land  luws  in  that  the  land  must  l>e  chiefly  valuable 
for  agriculture  and  that  the  entry  may  he  described  by  tueteo  and 
hounds  instead  of  by  legal  subdivisions  of  llis  public-land  survey. 
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Knlargsd  homesteads.— Kn  Act  known  M  the  enlarged-homestead 
ect,  Approved  February  10,  1000  (  80  Slat.,  080),  provides  that  In 
the  States  of  Colorado,  Montana,  Nevada,  Oregon,  Utah,  Washington, 
Wyoming,  AritohA,  and  New  Mexico  a  homestead  entry  may  com¬ 
prise  320  acres  of  nonmineral  lands  which  have  been  designated  by 
the  Secretary  of  the  Interior  as  not  susceptible  of  successful  irriga¬ 
tion  at  a  reasonable  coot  from  any  known  source  of  water  supply. 
On  June  17,  1010  (30  Stab,  681),  a  similar  act  was  approved  apply¬ 
ing  to  Idaho,  and  on  June  13,  1012  (87  Stab,  132),  one  applying  to 
California  and  North  Dakota.  The  requirements  as  to  residence  and 
cultivation  on  an  “enlarged  hoinoatead  '*  are,  under  the  act  of  June  6, 
1012  (37  Stat.,  123),  the  earns  as  those  for  other  homesteads,  but 
enlarged-homestead  entries  ntay  not  be  commuted  by  cash  payment. 
The  enlarged-homestead  acts  further  provide  that  tracts  in  the  States 
of  Utah  and  Idaho  which  hare  not  upon  them*4  such  a  suflicient  supply 
of  water  suitable  for  domestic  purposes  as  would  make  continuous 
residence  upon  the  lands  possible  "  may  be  subject  to  entry  without  the 
necessity  of  residence,  but  one-eighth  of  the  area  of  the  entry  must 
be  cultivated  from  the  beginning  of  the  second  year  and  not  lens  than 
one-fourth  from  the  beginning  of  the  third  year  until  final  proof  haa 
been  submitted. 

Desert  land. — Under  the  deaert-land  acts  entry  may  be  made  on 
lands  which,  by  reason  of  lack  of  rainfall,  will  not  produce  native 
hay  or  other  agricultural  crops  or  trees  without  irrigation.  Such 
lands  may  be  entered  by  Irrigating  and  producing  crops  on  not 
less  than  one-eighth  of  the  area.  No  residence  is  required.  Any 
person  duly  qualified  may  enter  an  area  not  exceeding  820  acres  of 
such  lands.  It  should  be  noted,  however,  that  this  820-acre  area  Id 
limited  by  the  fact  that  one  person  is  not  |>ermUted  to  acquire  more 
than  820  acres  of  land  under  the  publioland  laws,  mineral  entries 
not  being  taken  into  account.  The  entryman  is  given  three  years 
in  which  to  reclaim  his  land,  which  must  be  nonmineral  in  charactor. 

Reclamation,  act. — Under  the  act  of  June  17,  1002  (32  Stat.,  388), 
the  Government  is  building  great  irrigation  projects  for  the  reclama¬ 
tion  of  arid  and  semiarid  lands  in  the  West.  Lands  thus  reclaimed, 
which  must  be  nonmineral  in  diameter,  may  be  entered  by  any  person 
qualified  to  make  a  homestead  entry.  The  enternblo  area  is  not  more 
thun  ICO  acres  but  is  different  in  the  different  projects  and  in  different 
parts  of  the  same  project.  No  charge  is  made  for  the  land,  hut  the 
entryman  must  pay  his  profiortionnl  part  of  the  cost  of  the  project 
in  ten  yearly  installments.  Three  years*  residence  on  the  land  is  re¬ 
quired,  <\s  under  other  homestead  laws,  and  at  least  one-half  the  area 
of  the  entry  must  l>«  cultivated  before  title  cau  be  obtained. 

Isolated  tracts. — Small  tracts  of  public  land  surrounded  by  lands 
which  have  already  been  entered  may  be  purchased  as  isolated  tracts 


.  HlfeYOfcV  AhD  UtOAL  tUAli^  9A 

Under  section  2408  of  the  Revised  Statutes  ss  amended  by  the  act 
of  June  27,  1000  (84  Stab,  017).  Under  the  act  of  March  28,  1012 
(87  Stab,  77),  mountainous  tracts  which  are  not  isolated  by  entered 
land  but  which  are  unfit  for  cultivation  may  be  purchased  by  the 
owner  of  adjoining  land  in  the  name  manner  ae  iaolned  tracts.  A 
person  desiring  to  purchase  land  in  this  manner  files  with  the  local 
land  officers  an  application  to  purchase,  whereupon,  if  the  lands  are 
nomnincral  and  are  in  fact  isolated  or  mountainous,  a  public  sale  is 
advertised,  at  which  the  lands  are  sold  to  the  highest  bidder.  No 
residence  or  cultivation  is  necessary,  but  the  land  must  be  nonmineral. 
t  Timber  and  stone  lands. — The  foregoing  five  classes  of  laws  con¬ 
stitute  the  principal  ty|Hvi  under  which  agricultural  entry  may  be 
made.  There  remains  a  sixth  class  of  considerable  importance,  which, 
while  applying  only  to  lands  more  valuable  for  other  purposes  than 
for  agriculture,  la  nevertheless  more  nearly  allied  to  the  agricultural 
laws  than  to  the  laws  relating  to  minerals,  coal,  or  quasi-public  uses. 
Under  the  act  of  June  8,  1878  (20  Stab,  80),  and  acts  amendatory 
thereof  nonmineral  lands  which  are  valuable  chiefly  for  the  timber 
end  atone  thereon  and  which  are  unfit  for  cultivation  may  be  ap¬ 
praised  and  sold  at  not  letn  than  $2.60  per  sere.  Application  to 
purchase  is  made  in  s  manner  similar  to  that  required  by  the  laws 
relating  to  isolatod  tracts,  but  there  is  no  public  sale.  There  is  instead 
an  appraisement  of  the  value  of  the  land  by  an  appraiser  designated 
by  the  Government,  and  the  lands  aro  purchased  at  Uie  price  so  Axed. 

snnuL-uin)  laws. 
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General  prvvlsians^T ha  mliimMcnd  law*  wart  In  Iht  main  for* 
mutated  in  Die  10  years  between  1805  and  1870.  They  are  based 
largely  on  local  mining  customs  which  had  attained  the  force  of  law 
in  Ihe  mining  camps  on  the  public  domain.  Their  constant  purpose 
lias  been  to  promote  mineral  dcvclopmcnb  The  act  of  May  10,  1872 
(Rev.  Stab,  2310),  provides  that  44  all  valuable  mineral  deposits  in 
lands  belonging  to  the  United  States,  both  surveyed  and  unsurveyed, 
are  hereby  declared  to  be  free  and  open  to  exploration  and  purchase, 
•  *  *  by  citizens  of  the  United  Stales  and  those  who  have  declared 
their  intention  to  become  such."  No  important  amendment  of  the 
mining  laws  has  been  made  since  Die  date  of  this  acb  At  that  time 
the  known  derails  of  importance  on  the  publio  domain  comprised 
only  metalliferous  minerals,  and  the  laws  were  framed  with  Bitch 
dc|K>uits  in  mind,  provision  being  made  for  two  classes  of  claims — 
lode  and  placer.  From  time  to  time  since  the  adoption  of  the  mining 
laws  one  and  another  nonmetnlliforous  mineral  bus  become  important, 
and  its  entry  under  the  placer  law  has  been  authorized  by  Congress, 
which  has  thus  specially  provided  for  the  entry  of  lands  that  ara 
chiefly  valuable  for  petroleum,  salines,  and  building  stone. 
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The  general  procedure  under  the  niinenal-Und  laws  le  the  Mini 
for  ell  claeaee  of  deposits.  The  person  who  desires  to  obtain  mineral 
lands  must  first  make  •  discovery  of  valuable  mineral  within  the 
limits  of  the  claim  that  he  wishes  to  locate.  Thia  discovery,  as  in* 
terpreted  by  the  Department  of  the  Interior  and  the  courts,  must  be 
such  a  allowing  of  mineral  as  would  warrant  a  man  of  ordinary  pru* 
dence  in  expending  his  time  and  labor  U|>on  the  claim  in  the  reason* 
able  hope  and  expectation  of  developing  a  paying  mine  thereon, 
or,  aa  expressed  in  ona  of  the  latest  decisions  (40  L.  D.,  271)  in* 
terpreting  the  lode  law,  M  there  must  be  actually  physically  exposed  " 
within  the  limits  of  ths  claim  “  a  vein  or  lode  of  mineral-bearing 
rock  in  place,  possessing  in  and  of  itself  a  present  or  prospective 
value  for  mining  purposes.”  The  method  of  location,  the  posting 
of  location  notices,  and  oilier  similar  matters  are  determined  by  the 
local  customs  or  miners'  rules  of  the  district  in  which  the  claim  is 
situated.  In  order  to  hold  a  claim  against  possible  adverse  claim¬ 
ants — in  other  words,  to  prevent  its  being  jumped — at  le*9t  (100 
worth  of  work,  called  M  assessment  work,"  must  be  performed  on  It 
each  year.  After  (500  worth  of  assessment  work  has  been  done  and 
certain  requirements  as  to  recording  and  surveys  have  been  met,  ths 
applicant,  on  payment  of  a  fixed  price  per  acre,  ia  entitled  to  patent 

Lodes. — Claims  for  veins  of  quarts  or  other  rock  in  place  are 
known  as  lode  claims  (Rev.  fltab,  2320).  Their  sice  is  governed  by 
the  rule*  of  the  mining  district  in  which  they  are  situated  but  must 
not  exceed  000  feet  in  width  and  1,000  feet  in  length.  Claims  need 
not  conform  to  the  public-land  system  of  surveys  and  may  be  in  el- 
most  any  shape,  provided  only  that  the  end  lines  of  each  claim  shall 
be  parallel  to  one  another.  When  patent  is  sought,  a  purchase  price 
of  (5  an  acre  must  be  paid. 

All  veins  that  come  to  ths  surface  within  a  given  claim  are  the 
property  of  the  owuer  of  that  claim  through  their  entire  depth 
(Rev.  Stab,  2322)  but  only  for  such  portion  of  their  extent  at  lies 
between  the  end  lines  of  ths  claim.  Thus  tlve  owner  of  ths  outcrop 
or  apex  of  a  lode  may  follow  it  downward  indefinitely  so  long  as 
ha  stays  within  his  end  lines  and  may  mine  it  without  regard  to  the 
ownership  of  the  land  under  which  it  pasues.  This  provision,  which 
is  known  as  the  “  law  of  the  a|>ex,"  has  unquestionably  been  more 
provocative  of  litigation  then  any  other  provision  of  American  laud 
law. 

The  lode  law  provides  also  for  the  discovery  in  driving  tunnels 
of  veins  not  outcropping  on  tlie  surface  and  not  previously  known  to 
exist.  It  grants  to  the  discoverers  the  right  to  1,500  feet  of  extent 
of  each  vein  so  discovered  within  8,000  feet  of  the  face  of  the  tunnel, 
with  the  same  apex  right  as  if  the  discovery  were  made  at  the 
surface.  Failure  for  aix  months  to  prooooute  work  on  a  tuiuiel  sets 
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Me  an  abandonment  of  the  right  to  veins  which  may  subsequently  be \, 
encountered.  \\ 

The  number  of  claims  which  may  be  cnlerel 
tlie  lode  law  is  unlimited,  provided  he  does  the  nccesNury  assessment 
work  and  otherwise  complies  with  the  law  for  each  claim.  More¬ 
over,  the  owner  of  e  group  of  claims  may  concentrate  his  assessment 
work  on  one  claim  of  tlie  group  if  such  work  tends  to  the  develop¬ 
ment  of  every  claim  in  the  group. 


Placers— The  placer  law,  which  was  approved  July  0,  1870  (10 
Stab,  217),  was  intended  to  apply  to  gold  and  silver  distributed 
through  deposits  of  eand  and  gravel.  As  at  that  date  there  were  no 
known  important  mineral  deposits  except  veins  and  placers,  the  law 
provides  (Rev.  Stab,  2820)  that  “  placer  ”  claims  shall  include  44  all 
forms  of  deposit,  excepting  veins  of  quart*  or  other  rock  in  place." 
These  placer  claims  are  subject  to  entry  end  patent  in  a  manner 
similar  to  lode  claims,  but  where  the  lands  have  been  surveyed  the 
claim  must  conform  to  ths  legal  subdivisions  of  the  survey.  The 
purchase  price  is  (2.50  an  acre.  The  maximum  ares  that  may  be 
included  in  one  claim  by  an  individual  is  20  acres,  although,  aa  in 
lode  claims,  there  is  no  limit  to  ths  number  of  claims  that  may  be 
entered.  An  association  may  enter  in  one  claim  an  area  equal  to  20 
acres  for  each  member  but  not  moro  than  100  acres.  Only  one  dis¬ 
covery  of  mineral  is  required  to  support  s  placer  lorttion,  whether 
it  Ih»  of  20  acres  by  an  individual  or  of  100  acres  by  an  association. 
Ths  applicant  for  a  placer  claim  must  mako  affidavit  that  there  Is 
not  within  the  limits  of  the  claim  iny  valuable  vein  or  lode  ami  alao 
that  title  is  not  sought  in  ordor  to  control  watercourses  or  to  obtain 
valuable  timber.  Ths  assessment  work  on  each  claim,  whether  of 
20  or  100  acres,  must  amount  to  (100  a  year  and  to  (500  before  patent 
may  be  issued.  On  placer  as  on  lode  claims  annual  assessment  work 
to  ths  Amount  of  (100  for  each  claim  in  a  group  may  be  done  on  any 
one  of  the  claims  in  the  group,  provided  it  tends  to  the  exploration 
or  development  of  all. 

Iluilding  stone.— Fly  the  set  of  August  4,  1802  (27  Stab,  848),  ths 
placer  law  was  extended  to  apply  to  lands  chiefiy  valuable  for  build¬ 
ing  stone.  The  requirements  as  to  discovery,  assessment  work,  area, 
and  price  are  ths  same  ns  for  other  placers.  It  is  to  be  noted  that 
In  this  act  the  factor  of  relative  value  was  for  the  first  time  #|>ecifleal!y 
introduced  into  mineral-land  law.  Tho  emrlicr  laws  provide  for 
mineral  entry  on  lands  which  are  valuable  foe  their  mineral  deposits. 
It  bus  been  argued  that  only  lands  whose  mineral  value  ia  greater 
than  their  agricultural  value  are  properly  cnterahle  aa  mineral  land, 
slid  the  decisions  of  the  department  and  the  courts  can  not  be  said 
to  havo  settled  the  matter  conclusively.  In  the  building-stone  and 
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subsequent  extensions  of  the  placer  law,  however,  U  La  specifically 
elated  that  the  lands  must  be  chiefly  valuable  for  the  mineral  upon 
whose  discovery  the  claim  is  based. 

This  extension  of  the  placer  law  to  oover  building  stone  neither 
repealed  nor  conflicts  with  the  timber  and  stone  act  of  June  S,  1678 
(20  Slat,  80),  already  discussed.  Tims  lands  chieAy  valuable  for 
building  atone  may  be  purchased  at  an  appraised  value  not  loss  than 
$2.60  per  acre  or  may  be  entered  under  the  placer  law  and  patented 
after  the  completion  of  (he  required  amount  of  assessment  work,  on 
payment  of  $2.60  per  acre. 

Oil. — About  a  quarter  of  a  century  after  the  passage  of  the  placer 
law  valuable  deposits  of  petroleum  were  discovered  on  public  lands. 
The  discoverers,  finding  themselves  without  an  appropriate  law  un¬ 
der  which  to  apply  for  a  patent,  made  application  under  the  placer 
law — not  because  it  was  fitted  to  the  needs  of  the  situation  but  be¬ 
cause  of  its  general  provision  that  all  forms  of  deposit  excepting 
veins  of  quartz  or  other  rock  in  place  should  be  entered  thereunder. 
The  Department  of  the  Interior,  recognizing  the  undesirability  of 
applying  the  placer  law  to  oil  and  gas,  refused  to  allow  the  applica¬ 
tions.  On  an  appeal  to  Congress  for  relief,  the  act  of  February  tl, 
1307  (20  Stnt.,  620),  was  pasued,  providing  ilia t  lands  chiefly  valuable 
for  petroleum  and  other  mineral  oils  should  l>e  enterable  under  the 
placer  law.  On  February  12,  1003  (32  Stat.,  826),  specific  authority 
was  granted  for  doing  assessment  work  on  any  one  of  a  group  of  oil 
claims  lying  contiguous  and  owned  by  the  same  ]>cruon  or  corpora¬ 
tion,  not  exceeding  five  claims  in  all,  provided  that  such  assessment 
work  tends  to  develop  or  determine  the  oil-boarlng  character  of  all 
the  claims.  The  requirement  of  discovery  of  valuable  minerals  a«  a 
prerequisite  to  location — a  requirement  reasonable  enough  when  ap¬ 
plied  to  veins  outcropping  at  the  surface  or  to  gold  placers — is 
applied  as  rigidly  to  deposits  of  oil  and  gas,  which,  as  a  rule,  can  be 
discovered  only  after  long  and  oxpenaivo  exploration,  aa  to  other 
minerals.  Lands  included  in  petroleum  placers,  like  those  entered 
for  building  stone,  must  be  chiefly  valuable  for  the  purpose  for  which 
they  are  claimed. . 

Salim*. — The  act  of  January  31,  1001  (81  Stat.,  746),  extends 
tl»e  placer  law  to  cover  landa  that  contain  salt  springs  or  deposits 
of  salt  in  any  form  and  that  are  chiefly  valuable  therefor.  This  haa 
been  interpreted  as  including  only  sodium  chloride,  no  tqieciftc  pro¬ 
vision  having  l>eon  made  for  other  soluble  salts.  The  requirements  aa 
to  area,  asm-Hsment  work,  and  price  are  those  contained  in  the  original 
placer  law,  except  that  the  same  person  may  not  locate  or  enter  more 
titan  one  claim.  The  consideration  of  relative  worth  is  again  intro¬ 
duced. 
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|  WIM.tW  LAWS 

The  law  under  which  disposition  la  made  of  coal  differs  so  radi¬ 
cally  from  the  laws  regarding  other  minerals  thet  it  is  not  ordinarily 
classed  with  the  mineral-land  lawa.  It  was  approved  March  8,  1878 
(17  Stab,  007),  and  waa  incorporated  into  the  Revised  Statutes  as 
sections  2347  to  2362.  Any  qualified  person  may  purchase  an  area 
of  coal  land  not  exceeding  100  acrei  on  payment  of  not  less  than  $10 
an  acre  if  the  land  is  more  than  16  miles  from  a  railroad  and 
not  less  than  $20  an  acre  if  the  land  is  within  15  miles  of  a  railroad. 
An  association  of  persons  severally  qualified  may  purchase  320  acres. 
An  association  of  four  or  more  |>eruons  who  have  opened  and  im¬ 
proved  a  coal  mine  upon  the  public  lands  and  have  expended  not  leos 
than  $5,000  in  working  and  improving  it  may  enter  an  area  not  ex¬ 
ceeding  040  acres.  No  person  may  make  more  than  one  coal  entry, 
either  individually  or  aa  a  member  of  an  association,  and  no  asso¬ 
ciation  any  member  of  which  baa  previously  exhausted  bis  coal  right 
may  purchase  coal  land.  A  person  or  association  opening  a  mine 
on  the  public  lands  is  entitled  to  a  preference  right  of  entry  for  the 
landa  on  which  the  mine  is  situated,  provided  that  a  u  coal  declara¬ 
tory  statement "  is  filed  within  60  days  from  the  initial  dato  of 
actual  possession  and  the  commencement  of  improvements  upon  the 
land.  This  preference  right  is  good  for  one  year  only.  The  opera¬ 
tion  of  the  law  is  restricted  to  surveyed  lands,  which  m-ist  not  be 
valuable  for  their  content  of  gold,  silver,  or  copper. 

For  over  80  years  after  the  passage  of  this  law  all  ooal  lands  were 
sold  at  the  minimum  price*  of  $10  and  $20  an  acre  prescribed  by  th* 
statute.  Since  1007  the  selling  prices  have  been  fixed  by  the  Geo¬ 
logical  Survey  and  have  ranged  from  the  minimum  prices  up  to  $000 
.  an  acre. 

Law*  laurtait  to  rv»uo  ojrs  loui  rviuo  mm. 

The  laws  governing  public  and  quasi-public  ueea  of  land  differ 
,  from  the  other  lawa  under  discussiou  in  that  they  provide  for  the 
use  of  rights  of  way  for  various  a|>ecified  pur|H»se«  and  do  not  con¬ 
template  the  transfer  to  the  beneficiaries  thereunder  of  fee  title  to 
the  land  affected. 

HailroaJi.—Hy  the  act  of  Martli  8,  1876  (18  Stab,  482),  Congress 
granted  to  railroad  companies  right  of  way  to  the  extent  of  100  feet 
on  each  side  of  the  center  line  of  a  proposed  railroad  through  the 
public  lands,  undor  proscribed  conditions.  Upon  the  approval  by 
the  Secretary  of  the  Interior  of  the  location  map  filed  by  any  rail¬ 
road  company,  the  road  aa  located  is  noted  on  the  plats  in  the  Gen¬ 
eral  and  local  land  offices,  and  thereafter  all  public  land  over  which 
auch  right  of  way  passes  is  disposed  of  subject  to  such  right  of  way. 
Uy  act  of  March  2,  1800  (30  Stab,  900),  Congress  provided  for  similar 
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rights  of  way  across  Indian  reservations,  and  by  tha  act  of  March 
8,  1809  (80  Stat.,  1238),  tlia  Secretary  of  the  Interior  was  authoriied 
to  approve  rights  of  way  for  wagon  road,  railroad,  or  other  highway 
acnxiM  any  forest  reservation  or  reservoir  site  when  in  hie  judgment 
the  publio  in  tern,  t  would  not  be  injuriously  effected  thereby. 

Irrigation. — liy  act  of  March  8,  1891  (‘20  Stat.,  1005),  Congresa 
granted  to  canal  and  ditch  companies  formed  for  the  purpose  of 
irrigation  the  right  of  way  for  canals,  ditches,  and  reservoirs  to  the 
extent  of  the  ground  occupiod  and  50  feet  on  each  aide  of  the  mar* 
ginal  limits  thorcof,  across  public  lands  and  reservations,  provided 
that  no  such  right  of  way  shall  be  so  located  as  to  interfere  with  the 
proper  occupation  by  the  Government  of  any  such  reservation  and 
that  all  maps  of  location  shall  be  aubject  to  the  approval  of  tlie 
department  of  the  Government  having  jurisdiction  over  such  reserva¬ 
tion.  Upon  the  approval  hy  the  Secretary  of  the  Interior  of  the 
location  map  the  right  of  way  is  noted  on  the  plats  in  the  General 
and  local  land  offices  and  thereafter  all  publio  land  over  which  the 
right  of  way  passes  is  disposed  of  subject  to  such  right  of  way.  Dy 
act  of  May  11,  181)8  (80  StaL,  401),  the  use  which  may  be  made  of 
the  canals,  ditches,  and  reservoirs  for  w  hich  right  of  way  is  secured 
under  the  act  of  1801  was  extended  to  include  purposes  of  a  public 
nature,  water  transportation,  doineutio  purposes,  and  tho  develop¬ 
ment  of  power,  as  subsidiary  to  the  main  purpose  of  irrigation.  The 
act  of  February  15,  1001  (81  StaL,  700),  which  providee  for  the 
issuance  of  revocable  permits  for  the  development  of  power,  covers 
also  canals,  ditches,  pipe#  and  pipe  lines,  lluinea,  tunnels,  or  other 
water  conduits  and  water  plants,  dams,  end  fMervolra  used  to  pro¬ 
mote  irrigation. 

Power. — Power  development  on  the  publio  Unde  and  reservations 
can  at  this  time  (February,  1918)  be  accomplished  ouly  under  the 
act  of  Februory  15,  1001  (3t  StaL,  700),  except  that  power  develop¬ 
ment  subsidiary  to  the  main  purpose  of  irrigation  may  be  made 
under  the  irrigation  acts  and  that  power  development  on  national  for¬ 
ests  for  mining,  milling,  and  municipal  purpoeee  may  bo  made  under 
the  act  of  February  1,  1005  (88  6tat.,  C28).  The  act  of  February  15, 
1001,  authorizes  the  Secretory  of  the  Interior  to  issue  revocuble  per¬ 
mita,  under  general  regulations  to  he  fixed  by  him,  for  rights  of  way 
for  electrical  plants,  |>ole«,  and  lines  for  the  generation  and  distri¬ 
bution  of  electrical  power  to  the  extent  of  the  ground  occupied  by 
the  works  and  not  to  exceed  50  feet  on  each  aide  of  the  marginal 
limits  thereof.  The  law  provides  that  |>ermits  issued  under  this  act 
shall  not  be  held  to  confer  any  right,  easement,  or  interest  in,  to,  or 
over  any  public  land,  reservation,  or  park.  The  set  of  March  4,  1911 
(80  Stat.,  1258),  authorised  the  head  of  the  department  having 
jurisdiction  over  the  lands  to  grant  rights  of  way  for  a  period  not 
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exceeding  50  years  upon  the  publio  lends,  national  forests,  and  reser¬ 
vations  for  poles  end  lines  for  the  transmission  and  distribution  of 
electrical  power,  to  the  extent  of  20  feet  on  each  aide  of  the  center 
line. 

Mining  and  milling. — Tho  act  of  February  1,  1905  (  88  StaL,  828), 
grants  rights  of  way  within  or  across  national  forests  for  dams, 
reservoirs,  water  plants,  ditches,  flumes,  pipes,  tunnels,  and  canala 
for  mining  pur|>oec«  and  for  the  pur|>oae*  of  Urn  milling  and  reduo- 
tion  of  ores.  Outside  of  tho  national  forests  the  u*e  of  similar  rights 
of  way  for  these  purposes  may  bo  mada  only  under  revocable  permit 
under  the  act  of  February  15,  1901. 

Municipal  uses. —  Rights  of  way  for  municipal  use  for  procuring 
water  supply  or  for  developing  power  may  be  obtained  within  e 
national  forest  under  the  act  of  February  1,  1905,  end  outside  of  the 
forests  under  the  eoi  of  February  15,  190L, 

LAND  O SANTS. 
ssANTs  to  mm 

In  aid  of  schools  and  State  institution*. — The  Continental  Coa- 
.  grew,  al>oiit  the  year  1786,  declared  that  to  each  State  created  out  of 
the  public  domain  there  should  be  given  a  certain  portion  of  each 
township  in  the  State,  the  proceeds  derived  therefrom  to  be  used  for 
public  education.  Accordingly,  when  the  first  State,  Ohio,  was  ad¬ 
mitted  into  the  Union  from  the  public  domain,  April  80,  1803  (2 
Stat.,  178),  sec.  10  of  each  township  was  granted  for  the  etdsb- 
lluliment  of  a  school  fund.  Aa  other  Stales  have  l*ecn  admitted  this 
practice  hoe  been  deviated  front  only  in  adding  to  the  acreage 
granted.  See.  10  has  been  a  school  eoction  in  every  public-land 
State;  to  this  sec.  80  haa  l>een  added  in  many  States,  and  in  some 
States  secs.  2,  82,  and  80.  The  title  of  the  State  to  these  sections 
attaches  immediately  upon  survey,  unless  the  hinds  are  at  that  date 
known  to  bo  mineral  in  character  or  are  included  in  a  valid  settle¬ 
ment  or  other  claim  under  the  public-land  laws  or  are  within  a  forest, 
military,  Indian,  or  other  reservation.  In  any  of  these  contingen¬ 
cies  the  State  does  not  obtain  title,  hut  may  select  an  oqual  area  of 
nomnineral  lands  elsewhere.  These  are  known  as  indemnity  Undo. 
As  a  rule  they  are  not  at  once  selected  by  the  States  but  are  selected 
only  as  the  demand  for  specific  lands  arises. 

In  addition  to  granting  school  lands  in  place  end  their  associated 
indemnity  lands,  Congress  has  made  to  certain  Ststos  44  quantity 
grants** — that  is,  grants  of  specified  quantities  of  nonmineral  land* 
wherever  the  State  may  choose  to  select  them — in  aid  of  State  insti¬ 
tutions,  such,  for  example,  as  insane  asylums.  Selection  rights  under 
these  grants,  like  thcoa  under  the  indemnity  lists,  are  as  a  rule  exer- 
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d»»d  bjr  *  State  only  when  individuals  or  corporations  purchase  the 
right  to  select  certain  desired  lands. 

In  aid  a/  internal  improvement!. — In  the  early  days  of  the  coun- 
try’s  histo~y  the  right  of  Congress  to  grant  public  lands  in  aid  of 
internal  improvements  was  bitterly  contested.  The  first  legislation 
of  this  character  was  contained  in  the  enabling  act  of  the  Sluts  of 
Ohio,  already  cited,  and  provided  that  one-twentieth  of  the  pro¬ 
ceeds  of  the  sale  of  publio  lands  within  the  State  should  be  given 
to  the  State  to  be  used  in  establishing  public  roads.  The  first  grant 
of  specific  lands  in  aid  of  internal  improvements  was  not  made  until 
February  20,  1823  (3  Slab,  727).  This  grant  also  was  made  to  the 
State  of  Ohio  to  aid  in  tho  construction  of  a  wagon  roed.  Since 
that  time  there  have  been  ten  oilier  wagon-road  grants,  eight  canal 
grants,  throe  river-improvement  grants,  and  twenty  ruilroud  grants. 
The  ruilroad  grants  to  States  alone  approximate  40,000,000  acres. 
No  grant  to  a  State  in  aid  of  internal  improvements  has  been  made 
since  the  grant  to  Oregon  for  the  Coos  llay  wagon  road  on  March  8, 
1809  (13  Stnt.,  310).  Although  these  grants  were  in  terms  made  to 
tho  States,  moat  or  all  of  them  were  in  fact  made  through  the 
States  to  corporations  that  carried  out  the  improvements  contem¬ 
plated. 

Carey  Act.— The  act  of  August  18,  1894  (  28  Stat,  872,  422),  com¬ 
monly  known  as  the  Carey  Act,  and  amendments  thereto,  tho  pur¬ 
pose  of  which  is  to  aid  the  public-land  States  in  the  reclamation  of 
the  desert  lands  therein  and  in  the  settlement,  cultivation,  and  sale  of 
such  lands  in  small  tracts  to  actual  settlers,  authorice — 

l  a 

(a)  Tho  temporary  withdrawal  of  publio  lands  from  fettlcment  or 
entry  pending  investigation  and  survey  preliminary  to  the  filing  of 
an  application  for  segregation,  such  withdrawn  lands  to  be  restored 
to  settlement  and  entry  at  the  end  of  one  year  from  the  date  of  with¬ 
drawal  in  case  application  for  segregation  is  not  theretofore  made. 

(b)  The  segregation  of  publio  lands  by  the  Secretory  of  the  Inte¬ 
rior,  contracts  between  the  United  Stoles  and  any  beneficiary  Stole, 
and  the  reclamation  of  such  lands  by  beneficiary  States  within  10 
years  from  the  approval  of  the  Stote'a  application  (subject  to  an 
extension  of  ft  years). 

( c )  Tho  patenting  to  any  beneficiary  State  of  any  tract  of  re¬ 
claimed  loud  when  satisfactory  proof  is  made  that  an  ample  supply 
of  water  to  reclaim  it  is  actually  furnished. 

Other  important  provisions  of  the  Carey  Act  are  in  brief  as 
follows; 

Prior  to  segregation  of  lands  or  execution  of  contract  between  the 
United  States  and  any  State,  auch  State  shall  file  a  proper  applica¬ 
tion  and  p recent  satisfactory  plans  for  the  reclamation  of  the  land* 
Lands  that  are  not  deeert,  lands  that  are  oooupied  by  bona  fide  eet- 
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tlere  or  under  the  mining  laws,  unvurveyed  land#  occupied  with  t 
view  to  entry  under  the  deeert-land  lew.,  and  land,  containing  val¬ 
uable  deposit,  of  mineral,  other  than  coal  are  not  .object  to  segrega¬ 
tion  Coal  land,  (in  Utah  oil  and  gaa  lands  also)  may  be  segre- 
gated,  but  when  patent  I.  issued  it  must  contain  e  reservation  of  these 
minerals  to  the  United  States. 

llie  usual  procedure  under  the  Carey  Act  is  about  as  follow*: 

A  corporation  or  individual  appliea  to  the  State  for  (lie  with¬ 
drawal  of  certain  public  lands  proponed  for  irrigation.  The  State 
thereupon  submits  to  the  Interior  Department  an  application  for 
their  withdrawal.  On  the  approval  of  this  opplication  the  Slate  ie 
allowed  one  year  in  which  to  investigate  (he  project  and  prepare 
satisfactory  plans  for  reclamation.  The  proposing  company  con- 
ducts  the  investigation,  and  if  a  project  that  is  considered  feasible 
is  developed  make*  application  to  the  State  for  (he  segregation  of 
the  irrigable  lands  and  offers  to  conlruct  with  the  Stale  for  their 
reclamation.  The  Slate  thereupon  applies  to  the  Interior  Depart¬ 
ment  for  tho  segregation  of  tho  lands  under  the  term,  of  the  Carey 
Act  and  it.  amendment*  If  the  plan  of  irrigation  is  found  to  be 
feasible,  the  irrigation  company  responsible,  end  the  available  water 
supply  adequate,  the  landa  are  segregated  and  the  contract  for  their 
reclamation  is  entered  into  between  the  United  States  and  the  State. 
When  the  Irrigation  works  are  completed  to  the  satisfaction  of  the 
Uovernmenl,  potent  is  issued  to  the  State  or  to  it.  aligns.  The 
State  receives  payment  for  the  lands  from  the  eeltler,  and  the  irriga¬ 
tion  company,  either  directly  or  through  the  State,  revives  payment 
from  each  settler  for  his  proportionate  share  of  (lie  irrigation  work, 
and  water  right,  involved. 

■Aii.anan  oxuna 

•  As  already  indicated,  most  grant,  of  public  lands  in  aid  of  internal 
Improvements  have  been  made  through  the  State*  Eight  grants, 
however,  have  been  made  by  Congress  directly  to  corjwralions,  to  en¬ 
courage  the  building  of  railroads.  Four  of  these  grants,  aggregating 
approximately  109,000,000  acres,  were  made  to  Federal  corporations 
created  by  Congress  for  the  purpose  of  building  the  roads  subsidized, 
and  four  were  made  to  State  corporation*  Of  the  four  grants  to  State* 
corporations,  two  were  declared  forfeited  by  Congress  in  1874,  the  two 
remaining  aggregating  approximately  0,000,000  acre*  The  first  of  the 
grants  made  directly  to  corporations  was  (lie  Pacifio  railroads  bill  of 
July  I,  1802  (12  Stat,,  480),  which  provided  for  the  building  of  the 
Union  I  acific-Central  Pacifio  line  from  Missouri  River  to  the  Pa¬ 
cific  coast-  This  act  granted  to  the  railroad  every  alternate  section 
for  20  mile,  on  either  aide  of  the  right  of  way.  The  Northern  Pa¬ 
cific  grant  of  July  2,  1804  (18  Stat.,  80ft),  conveyed  every  alternate 
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section  for  40  mile*  on  either  elde  of  the  right  of  way.  Neither  of 
these  grants  contained  reatrictione  ee  to  the  uee  to  be  made  of  the 
landa,  but  certain  of  the  later  grants  required  the  lands  to  be  sold 
only  to  actual  settlers  at  prices  not  to  exceed  $2.60  an  acre.  The  last 
of  the  railroad  grants  was  made  to  the  Texas  Pacifio  Railroad  Co. 
on  March  8,  1071  (10  Stat.,  078).  Since  that  time  Congress  has 
consistently  refused  to  grant  lands,  either  to  States  or  to  corporations, 
in  aid  of  internal  improvements. 

All  the  railroad  grants  were  reetrlcted.  to  lands  containing  no 
minerals  except  coal  and  iron.  Theee  two  were  given  to  tho  rail¬ 
roads  because  of  their  use  in  the  construction  and  oporation  of 
the  roads.  In  certain  cases  the  railroads  were  permitted  to  select 
other  lands  in  lieu  of  those  which,  normally  constituting  a  part 
of  the  grant,  proved  to  be  Valuable  for  minerals  other  than 
coal  and  iron  or  to  be  included  within  Indian  or  military  res¬ 
ervations  or  national  forests  or  to  have  been  covered  by  valid  settle¬ 
ment.  The  right  to  make  these  lieu  selections  is  usually  sold  by  the 
railroads  in  the  form  of  “scrip,"  which  may  be  filed  on  any  vacant 

unreserved  nonmineral  land. 
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A  study  of  the  land  laws  shows  the  absolute  necessity  of  some 
form  of  segregation  of  the  lands  into  classes  aa  a  prerequisite  to  their 
disposition.  Agricultural  entry  may  not  be  made  on  lands  contain¬ 
ing  valuable  minerals,  nor  coal  entry  on  lands  containing  gold,  silver, 
or  copper;  lands  included  in  dceert  entries  or  selected  under  the  Carey 
Act  must,  bo  desert  lands;  enlarged -homestead  lands  must  not  be 
susceptible  of  successful  irrigation;  plaoer  claims  must  not  be  taken 
for  their  timber  value  or  their  control  of  watercourses;  and  lands 
included  In  building  stone,  petroleum,  or  salt  placers  muat  be  more 
valuable  for  those  minerals  than  for  any  other  purpose.  So  through 
the  whole  scheme  of  American  land  lawa  runs  the  necessity  for 
determining  the  use  for  which  each  tract  ia  best  fitted. 

No  specific  financial  provision  has  ever  been  made  for  a  systematic 
classification  of  the  entire  public  domain  into  classea  representing 
the  highest  use  for  each  area.  Such  a  scheme,  with  proper  provision 
for  revisions  whenever  necessitated  by  changing  conditions  or  in¬ 
creased  knowledge,  would  be  of  iminenaa  value  in  the  administration 
of  the  public  domain,  and  if  it  had  beau  initiated  when  the  major 
portion  of  the  public-land  laws  were  in  process  of  formation  it  would 
have  saved  to  the  public  natural  resources  of  immense  value.  It  can 
hardly  be  queelioned  that  the  National  Academy  of  Sciences  had  in 
mind  such  s  syelematic  classification  of  the  entire  public  domain 
when  it  recommended  the  creation  of  the  Geological  Survey,  but  the 
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new  organization  when  crested  was  not  supplied  with  the  funds  to 
rerry  forward  s  work  of  such  magnitude.  The  classification  of  cost 
lands  and  the  segregation  of  lands  valuable  for  oil,  gna,  phosphate, 
potash,  water  power,  and  reservoir  sites  constitute  a  tardy  and  very 
meager  attempt  to  meet  the  need  for  a  universal  classification. 

In  default  of  •  classification  of  the  entire  national  domain  the 
land  department  early  adopted  the  expedient  of  requiring  a  classi¬ 
fication  of  each  tract  of  land  at  the  time  of  it*  disposition.  Theee 
classifications  in  general  originated  from  four  sources— first,  from  the 
applicant  for  the  land;  second,  from  doputy  surveyors;  third,  from 
members  of  the  Land  Office  field  service;  snd  fourth,  from  the 
Goological  Survey.  It  Is  ths  present  purpose  to  discuss  the  first 
three  types  of  clarification  somewhat  briefly  and  the  last  in  consider¬ 
able  detail,  and  to  show  the  weight  given  to  each  type  and  the  result*. 

AOEWOIIflB  AND  MBTUODS  OF  CLiminOATIOX. 

OLaasinoxTiON  nr  Amoavrr  or  irmoiHT. 

Nearly  every  applicant  for  public  land  is  required  to  submit  an 
affidavit  that  the  land  desired  is  of  s  character  properly  subject  to 
the  proposed  entry  or  selection.  Every  applicant  under  the  sgri- 
cultural  laws  must  set  forth  by  his  own  oath  and  that  of  two  wit¬ 
nesses  that  the  hinds  are  nonmineral  in  character.  Tho  State  in 
selecting  indemnity  or  “quantity  grant"  lands  must  make  affidavit 
lo  their  nomnincrai  character.  Mineral  applicant*  muat  atate  under 
oath  the  discovery  of  valuablo  mineral*,  and  similar  affidavits  are 
required  of  most  if  not  all  applicant 
Less  and  less  weight  has  been  given  In  recent  years  to  classifies- 
tions  so  made.  It  ha*  been  found  that  the  affidavit*  of  interested 
parties,  whether  furnished  by  individuals  or  submitted  by  sovereign 
States,  do  not  furnish  a  reliable  basis  for  the  disposition  of  publio 
lands.  Furthermore,  the  determination  of  the  mineral  or  nomnincrai 
character  of  a  particular  tract  may  be  too  difficult  and  too  complex, 
a  problem  for  solution  by  other  than  a  special  (rained  expert.  At 
present  all  agricultural  entries  except  homestead  and  desert-land 
entries  on  unwithdrawn  lands  are  cJasaified  a*  to  miueral  character 
and  power  site  or  reservoir  value  either  by  examination  on  tha 
ground  by  the  I.*nd  Offioe  field  service  or  by  the  Geological  Survey 
from  information  contained  in  its  records  or  procured  by  special  ex¬ 
amination.  Thus,  although  the  affidavit  of  tho  applicant  has  not  boon 
abandoned,  it  is  of  little  im|>ortanoe.'  Similarly  mineral  claims  in 
national  forests  are  subjected  to  examination  before  the  applicants 
affidavit  of  discovery  is  accepted,  and  all  along  the  line  classification  * 
by  the  entiyiiian  or  selector  ia  being  replaced  by  classifications  made  . 
by  the  Government. 
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CLASSIFICATION  BY  DErUTT  SUBYNTOM. 

Ths  regulations  for  the  survey  of  publio  lends  require  the  deputy 
surveyor  to  note  end  report  ell  occurrence#  of  tninerel.  These  re¬ 
quirements  heve  v tried  from  time  to  time.  In  oertein  periods  the 
deputy  surveyor  hea  repotted  e  somewhat  detailed  classification  of 
the  lands  surveyed  into  first-class  agricultural,  socond-clase  agri¬ 
cultural,  gracing,  mineral,  timber,  etc.  At  one  time  all  lands  re¬ 
ported  by  deputy  surveyors  to  be  mineral  in  character  were  with¬ 
held  from  agricultural  entry,  but  the  inaccuracy  of  the  segregations 
and  the  magnitude  of  the  areas  involved  led  to  a  general  order  throw¬ 
ing  all  such  lands  open  to  all  forms  of  entry.  The  only  present 
result  of  a  report  by  a  deputy  surveyor  that  land  Ls  mineral  is  to  sub¬ 
ject  agricultural  entries  to  a  more  careful  scrutiny  than  would  other¬ 
wise  be  made. 

CLASSIFICATION  ST  LAND  omci  FIELD  8EBVICB. 

The  General  Land  Offioe  has  a  well-orgaoiced  field  service  en¬ 
gaged  in  the  esainination  of  entries  and  ueleciiona  of  public  lands. 
All  agricultural  entriee  or  selections,  including  State  selections  and 
railroad  lieu  selections  but  excepting  homestead  ami  deecrt-land  en¬ 
tries  on  unwithdrawn  lands,  are  esnmined  by  thia  field  service  as  to 
their  mineral  character  and  power-site  or  reservoir  values,  unless  the 
Geological  Survey  is  able  from  its  records  to  make  a  classification 
of  the  lands.  Formerly  the  reports  of  the  memlxtra  of  the  field  serv¬ 
ice  were  accepted  as  final  without  review  outside  of  the  Lund  Office 
and  iho  Secretary's  offioe,  and,  as  a  result,  some  classifications  by  the 
Gcologicul  Survey  were  overruled  by  the  Land  Office.  The  resulting 
confusion  led  to  the  adoption  of  cooperative  agreements  lietweeii  the 
two  organizations,  whereby  the  information  gathered  by  each  is  made 
fully  available  to  the  other.  The  first  of  these  agreements  was  en¬ 
tered  into  July  10,  1010.  It  has  been  replaced  by  a  more  compre¬ 
hensive  and  more  systematic  agreement  adopted  March  0,  1012.  Un¬ 
der  thia  agreement  all  entries,  selections,  or  applications  except  metal¬ 
liferous  mineral  entries,  coal  applications,  and  homestead  and  desert 
entries  on  unwithdrawn  lands  are  referred  by  the  General  Land  Office 
to  the  Geological  Survey.  The  Survey  thereupon  renders  to  the  Land 
Office  a  report  on  each  case,  classifying  the  land  involved.  If  the 
Survey  rlassifire  the  land  as  having  no  mineral,  power,  or  reservoir 
value,  questions  concerning  there  values  are  considered  as  settled  and 
the  case  goes  forward  if  it  is  otherwise  regular.  If  in  a  given  case 
the  Survey  reporta  that  the  lands  are  mineral  or  that  they  havo 
power  or  reservoir  value  the  applicant  la  given  60  days  within 
which  to  prove  that  the  land  is  not  of  the  character  claimed  by  the 
Geological  Survey  but  that  it  is  in  fact  of  the  character  originally 
claimed  by  him.  If  he  fails  so  to  prove,  his  application  is  canceled. 
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If  the  Geological  Surrey  reports  that  It  ha.  not  sufficient  inform*. 
t  n  to  make  a  definite  classification  it  furnishes  to  the  Land  Office 

Z  /  Zli  u  ^  i#Te’  W',ich  pUc*d  in  tho  l"‘nd«  ot  a  mem- 
berof  the  field  eerv.ee  for  field  investigation  and  report.  The  report 

rendered  i.  forwarded  to  the  Geological  Survey  for  further  consTd 
eratton,  and  a  classification  baaed  upon  it  end  other  facte  at  hand 
^reported  to  the  General  Und  off, Unj€r  #grwmcnt  th* 

enrlch*d  bjr  lh«  d,U  K»« by  U,« 
Land  Office  field  service  and,  on  the  other  hand,  the  great  amount 

of  valuable  Information  regarding  the  public  lands  on  file  in  U.e 
'fheri.7d“la71  *Vt‘,,bU  ^  lU  UDd  0fliC*  ‘n  iU  of 

CLASSIFICATION  »T  T1IB  OBOLOOIOAL  bubvbv. 

■urrauau,  aourraaL 

Although  the  act  organizing  the  Geological  Survey  definitely  la,, 
posed  upon  the  Director  the  duty  of  classifying  the  public  land.,  it 
was  many  year,  before  the  records  of  U.e  organization  confined  a 
sufficient  fund  of  tnform.Uon  to  be  of  great  use  in  publiod.nd 
administration.  During  if  first  quarter  of  a  century  the  Survey 
devoted  if  energies  almoet  entirely  to  gathering  scientific  data  re¬ 
garding  the  whole  of  the  United  Stafea,  and  only  within  the  last 
six  or  seven  years  has  Uie  immense  fund  of  information  so  gathered 
been  applied  in  a  eysf raalio  way  to  Uie  solution  of  publlo-Umi 
problems.  During  the  early  period  there  were  perhaps  but  two 
practical  applications  of  Uie  Survey’s  work  to  land  classification. 
Ihe  result  of  the  first  application  was  the  segregation  of  reservoir 
sites  under  the  act  of  October  2,  1888  (25  SUL,  527),  to  which  refer¬ 
ence  has  already  been  made.  Congress  in  1801  restored  all  the 
lands  that  had  been  segregated  under  Uiis  act  except  the  areas 
actually  needed  for  the  construction  of  reservoir*,  which  still  re¬ 
main  segregated  as  reservoir  sites  and  are  not  subject  to  entry.  T»* 
second  application  was  connected  with  Uie  administration  of  the 
reclamation  act.  by  Uie  Geological  Survey.  Many  wiUulrawala  of 
lands  to  be  included  in  reclamation  projects  were  made  by  the  Sur¬ 
vey  prior  to  the  separation  from  it  of  the  Iteclamation  Service.  With 
these  two  exceptions  the  Geological  Survey  devoted  it*  energies  to 
gathering  data  rather  than  to  applying  Uie  data  gathered  to  the 
classification  of  publio  lands  until  the  year  10(81.  Since  that  date 
Uie  Survey  has  been  actively  engaged  in  land-classification  work. 

1  he  cooperative  agreement  whereby  certain  tyjies  of  information  are 
mado  available  to  the  Land  Office  in  if  administration  of  individual 
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entries  end  selections  has  already  been  described.  In  addition  coat 
lands  are  being  classified  and  valued  as  rapidly  as  the  funds  at  tlia 
dis|xwel  of  the  Survey  will  permit,  and  oil,  gas,  phosphate,  and 
potash  lands  and  lands  valuable  for  water-power  and  reservoir  sites 
are  being  withdrawn  from  entry  as  rapidly  as  information  regard¬ 
ing  them  is  obtained.  It  is  proposed  to  explain  here  briefly  the 
history  of  tho  classification  undertaken  with  reepect  to  each  of  these 
resources. 

MU.  UKM 

In  tho  years  100B  and  1000  the  general  public  began  to  realise  that 
large  areas  of  valuable  coal  lands  in  the  West  had  been  obtained  from 
the  Government  by  means  of  agricultural  entries.  The  frauds  thus 
perpetrated  were  so  great  as  to  shock  the  public  mind  and  to  call 
for  some  immediate  action  to  prevent  further  similar  looting.  Ac¬ 
cordingly  the  President,  on  June  20,  100C,  directed  the  Secretary  of 
the  Interior  to  withdraw  from  entry  all  valuable  coal  lands.  Tho 
Survoy  had  previously  been  making  special  studies  of  certain  western 
coal  fields  and  ite  geologiuts  had  assisted  In  unearthing  some  of  the 
coal  frauds.  It  was  therefore  prepared  to  submit  a  list  of  lands 
which  should  be  withdrawn  from  entry,  and  on  July  20,  1000,  the 
Acting  Socrctary  of  tho  Interior  withdrew  from  all  forma  of  entry 
all  the  lands  on  the  list  submitted  by  the  Survey.  Other  lists  for 
withdrawal  were  prepared  by  tho  Survey  during  the  summer  and 
fall  of  1000,  and  one  very  excellent  lint  was  prepared  by  tho  Forest 
Service.  These  withdrawals,  being  intended  to  prevent  acquisition 
of  coal  lands  under  agricultural  entry,  were  made  In  such  terms  as 

(o  prevent  all  form*  of  entry.  However,  on  PeoomW  17,  IPOfl,  the 

form  of  all  outstanding  orders  of  withdrawal  was  modified  to  apply 
to  coal  entries  only,  so  that  the  withdrawn  lands  became  again  sub¬ 
ject  to  agricultural  entries  but  were  not  aubject  to  coal  entry.  Thus 
fraudulent  acquisition  again  became  possible  and  was  prevented  only 
by  the  activity  of  the  field  service  of  the  General  I.*nd  Office.  On  tlis 
other  hand,  purchase  of  withdrawn  lands  as  coal  land  became  UH|K>s- 
aible  until  after  classification  and  valuation.  From  time  to  time 
other  withdrawals  from  coal  entry  were  made  until  the  spring  of 
1000,  whou  many  of  the  outstanding  withdrawals  were  restored  to 
their  original  form  and  made  effective  against  all  forms  of  entry. 
Boon  thereafter  Congress  passed  the  withdrawal  act  of  June  25, 
1010  (30  Slat.,  847),  and  since  that  date  ooal  withdrawals  have  pro¬ 
hibited  all  forms  of  entry  except  entries  on  certain  classes  of  land 
which  are  exempted  from  withdrawal  by  that  act  and  agricultural 
entries  for  surface  rights  only.  The  policy  throughout  has  been  to 
withdraw  all  lands  on  which  there  is  a  reasonable  prol>ubility  of  the 
occurrence  of  coal,  to  examine  theue  lands  as  ropidly  as  the  funds 
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available  will  permit,  end  on  the  Information  gathered  to  base  d  aeri¬ 
fications,  the  lands  found  to  bo  noncoal  land  being  restored  to  entry 
and  those  found  to  contain  workable  ooal  being  appraised  at  prices 
not  lens  than  tho  minimum  prices  prescribed  by  the  statute. 

For  a  time  the  withdrawals  workod  great  hardship  The  greater 
part  of  the  lands  thus  withheld  were  not  good  agricultural  lands  but 
the  total  acreage  suitable  for  agricultural  development  wnB  large 
The  situation  was  finally  relieved  by  the  passage  of  three  acts  pro¬ 
viding  for  agricultural  entry  u|*>n  lands  withdrawn  or  classified  aa 
coal  lands,  the  Government  retaining  title  to  the  coal  deceits  and 
the  right  to  prospect  for  and  remove  them.  These  three  acts  are 
inore  fully  discussed  below  under  the  heading  “Separation  acts" 
(P-  4G). 

The  first  regulations  prescribing  criteria  for  the  classification  and 
valuation  of  coal  lands  were  approved  by  Secretary  of  the  Interior 
Garfield  on  April  8,  1007.  They  provided  for  a  maximum  workable 
depth  of  1.B00  feot  and  a  minimum  workable  thickness  of  2  feet  all 
lands  underlain  by  coals  of  less  thickness  or  at  greoter  depth  bring 
classified  as  noncoal  land.  New  regulations  were  adopted  February 
10,  1008,  and  tbeee  were  in  turn  superseded  by  those  of  April  IB 
1008,  under  which,  although  the  minimum  thickness  remained  un¬ 
changed,  high  grade  ooals  were  clarified  as  workable  to  a  depth  of 
3,000  feet  and  certain  thicknesses  of  low-grade  bituminous  and  sub¬ 
bit  uininous  coals  to  a  depth  of  2,000  fecL  Under  all  these  regula- 
lions  valuations  were  based  on  an  estimate  in  which  the  number  of 
beds,  tho  thickness  of  the  beds,  and  the  depth  of  tho  beds  below  UiS 
surface  were  taken  Into  account]  but  the  method*  of  computing  prloe* 
ware  mich  that,  for  ex  Ample,  *  20-  fool  bed  was  Valued  at  no  higher 
price  than  an  8  foot  bed.  On  April  10,  1000,  Secretary  Dellinger 
approved  a  now  set  of  regulations,  drawn  on  entirely  different  prin¬ 
ciples.  The  minimum  thickness  was  fixed  at  14  ind.es  and—*  more 
important  chango-oomputationa  of  value  were  based  on  the  tonnage 
of  coal  in  the  land  rather  than  on  the  number  of  beds.  The  maximum 
depth  was  retained  at  3,000  feet.  These  regulations,  while  far  in 
advance  of  those  preceding,  were  nevertheless  open  to  criticism  be¬ 
cause  they  took  little  account  of  certain  economic  and  mining  engi¬ 
neering  features,  aucb,  for  example,  as  the  relations  between  lift  and 
haul,  between  thickness  and  mining  cost,  and  between  minimum 
thickness  and  workable  depth.  A  new  set  of  regulations  baa  just 
been  made  effective  in  which  three  features  have  been  taken  into 
account  and  the  maximum  depth  for  the  highest  grade  coals  baa  been 
increased  to  fl.000  feet.  The  prices  are  based  on  tonnago,  heat  value, 
depth,  and  thickness.  These  regulations  are  given  in  detail  ala*-' 
where  in  this  bulletin  (pp.  VO-97). 
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Th*  earliest  withdrawal#  of  land#  containing  oil  and  gaa  wera 
mada  In  order  to  protect  oil  operator#  from  agricultural  entrymen. 
In  1000  certain  land#  in  Wyoming  and  California  were  withdrawn 
from  agricultural  entry  on  representation#  made  by  citizens  of  those 
States  that  the  lands  contained  valuable  deposit#  of  oil  and  gas 
and1  should  be  withheld  from  agricultural  entry  pending  a  determi¬ 
nation  as  to  their  content  of  oil.  Then*  orders  and  other#  of  similar 
character  were  from  time  to  time  leaned  by  the  General  Land  Office. 
The  A  nit  withdrawal  recommended  by  the  Geological  Survey  was 
made  in  1007.  For  years  the  Survey  had  been  doing  geologic  work 
in  the  oil  fields  of  California.  Its  geologists,  studying  the  condition! 
of  the  oil  induatry  a#  well  aa  tho  geology  and  occurrence  of  oil, 
early  became  convinced  that  unless  preventive  steps  wore  taken  a 
great  amount  of  fraud  would  bo  porpetrated  and  oil  development 
would  be  seriously  hindered  by  attempt#  to  obtain  oil  landB  through 
nomnineral  entries.  The  withdrawal  of  certain  lands  was  accord¬ 
ingly  recommended,  and  on  August  IB,  1007,  tho  Acting  Secretary 
of  the  Interior  approved  the  recommendation  and  tho  withdrawal 
became  effective.  In  1008  several  withdrawal#  were  m«do  in  Cali¬ 
fornia  for  the  same  purpooe,  and  a  withdrawal  wa#  also  made  in  the 
Caddo  field  of  Louisiana  pending  an  investigation  aa  to  possible 
mean#  of  preventing  the  enormous  waste  of  natural  gas  then  taking 
place  in  that  field. 

Within  a  abort  time  it  became  apparent  that  the  aituation  wa#  only 
partly  covered  by  withdrawing  oil  land#  from  agricultural  entry. 
The  inadequacy  of  the  placer  law  and  its  inapplicability  to  oil  lands 
wa#  clearly  recognized.  The  law  was  framed  to  apply  to  aolid  min¬ 
erals;  when  applied  to  fluids,  such  as  oil  and  gas,  it  at  once  let!  to 
many  abuse*.  Drilling  along  the  boundariea  of  one  claim  in  order 
to  draw  off  oil  or  gas  beneath  a  neighboring  claim  forced  activity  in 
drilling  which  resulted  in  production  fur  greater  than  the  demands 
of  the  market.  The  requirement  of  discovery  aa  a  prerequisite  to 
title  also  forced  development  and  overproduction.  It  became  more 
and  more  apparent  that  oil  and  gas  should  be  dis|>oeetl  of  in  terms  of 
barrels  or  cubic  feet  rather  than  in  terms  of  acres.  These  consider¬ 
ations,  together  with  tlte  advisability  of  retaining  a  supply  of  fuel 
oil  for  the  use  of  the  Navy,  cuuscd  tho  Geological  Survey  to  urge  the 
suspension  of  ail  forms  of  entry  on  Qovonunent  oil  lands  pending 
the  enactment  of  new  legislation  by  Congress.  In  consequence  Sec¬ 
retary  of  the  Interior  Uallinger  on  September  27,  1009,  withdrew 
from  all  forms  of  entry,  locution,  or  disposition  all  public  lands 
believed  to  contain  valuable  deposits  of  oil  or  gas.  As  information 
bus  since  lieen  olduined  indicating  other  public  lands  to  be  valuable 
for  tlittoo  minerals,  they  also  have  been  withdrawn  from  all  form#  of 
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disposition  under  the  mineral  or  nomnineral  land  laws.  Field  «x- 
amination  has  shown  that  certain  lands  »o  withdrawn  are  not  val¬ 
uable  for  their  oil  or  gaa  deposit#,  and  they  hava  been  promptly 
restored  to  public  entry.  In  one  Slate,  Utah,  the  surface  of  the 
lands  so  withdrawn  i#  open  to  agricultural  entry. 

A  number  of  bill#  providing  for  the  disposal  of  oil  and  gaa  deposit* 
have  l>een  introduced  in  Congress,  but  none  have  yet  been  enacted 
into  law,  so  that  the  petroleum  withdrawal#  continue  in  force  and 
new  ones  are  Iwing  made  as  occasion  ariaee.  Tho  need  of  tlie  Navy 
for  a  supply  of  fuel  oil  haa  recently  been  more  strongly  recognized, 
tho  battleships  last  authorized  being  designed  to  burn  oil  exclusively. 

I<  ully  to  insure  tlie  Nation  an  adequate  supply  of  fuel  oil  two  naval 
l>elroleum  reoervea  aggregating  68,249  acres  and  estimated  to  contain 
at  least  2f»0, 000,000  barrels  of  oil  have  been  created  in  the  San  Joaquin 
Valley  fields  of  California,  one  under  date  of  September  2,  1012,  and 
the  see oud  under  date  of  December  18,  1912. 

nminun  umw 

Phoepbate  lands,  like  oil  Jands,  are  withdrawn  because  of  tha  in¬ 
adequacy  of  existing  law  to  dispose  of  phosphate.  Only  within 
comparatively  recent  year#  has  it  been  known  that  important  phoa- 
phate  deposit#  exist  on  the  public  domain,  but  as  soon  ae  such  de¬ 
posit#  were  discovered  conflict#  arose  between  entrymen  under  the 
placer  law  and  entrymen  under  the  lode  law.  Aa  a  matter  of  fact 
neither  lode  law  nor  placer  law  ia  fitted  to  phoephute  deposit#,  which  . 
wcur  aa  oodimtmUry  Uxla  InUrstrallfietl  with  barren  rock#  in  a 
manner  identical  with  that  in  which  coal  occur#.  Tlie  placer  law 
provides  for  tlie  disposition  of  all  forma  of  deposit  except  rock  in 
place.  Tlie  western  phosphate  deposits  are  clearly  rock  in  plaoe. 
Moreover,  some  of  them  lie  at  great  depth  and  are  aa  difficult  to  min* 
as  coal  or  any  other  solid  mineral.  It  ia  clear  that  the  placer  law  is 
not  logically  applicable  to  these  deposits.  Under  the  lode  law  a  vein 
which  outcrops  within  the  limits  of  a  claim  may  be  followed  to  in¬ 
definite  depths  and  distance#  so  long  aa  tlie  end  line#  of  the  claim  are 
not  crossed.  A  phosphate  deposit  ia  essentially  an  interst ratified 
bed,  some  deposit#  extending  for  many  mile#  and  being  involved  in 
groat  folds  and  undulations.  The  application  of  the  aj>ex  law  to 
such  deposits  would  assuredly  result  in  great  confusion.  For  in¬ 
stance,  if  two  sets  or  aerie#  of  lod#  claims  are  located  along  the  out¬ 
crop  of  a  bed  of  phosphate  that  occupies  a  geologic  basin  and 
outcrops  around  its  margin,  one  set  of  claimants  on  one  side,  the  other 
on  tlie  opposite  side,  escli  set  of  claimant#  might  be  entitled  to  the 
bed  throughout  It#  extent  from  outcrop  to  outcrop.  Thus  the  aam# 
property  might  be  disposed  of  to  two  separate  claimnnta,  each  of 
whom  would  have  a  good  title.  It  is  obvious  that  the  lode  law,  under 
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whioh  such  a  condition  la  poeaible,  Is  not  suited  to  the  disposition  of 
phosphite  deposits. 

Still  another  consideration  lad  to  the  withdrawal  of  phosphate 
lands.  Agriculture  in  the  United  States  is  comparative!/  young,  so 
that  the  exhaustion  of  lands  from  long-continued  use  has  not  yet 
begun  to  bo  generally  felt.  In  a  large  part  of  Europe,  however,  phos¬ 
phate  fertilization  has  become  an  economio  necessity,  and  as  a  result 
the  greater  part  of  the  phosphste  mined  in  this  oountry  is  being  ex¬ 
ported.  It  hoe  seomed  to  many  students  of  the  situation  that  the 
United  States  should  not  part  with  a  deposit  so  vital  to  its  agricul¬ 
tural  future.  Tending  consideration  of  this  question  by  Congress,  as 
well  as  the  enactment  of  laws  more  applicable  than  the  lode  and  placer 
laws,  the  Hint  phosphate  withdrawal  was  made  by  the  Department 
of  the  Interior  on  December  0,  1008.  Other  withdrawals  have  been 
made  from  time  to  time  as  additions!  valuable  deposits  of  phosphate 
have  been  discovered.  Since  the  first  withdrawal  the' known  area  of 
phosphate  lands  has  been  greatly  increased  by  the  explorations  of 
the  Geological  Survey,  and  the  reservee  now  include  lands  in  Wyo¬ 
ming,  Idaho,  Utah,  Montana,  and  Florida. 

rerua  ukm. 

The  agricultural  industry  of  the  United  Btatee  has  begun  to  feel 
the  need  for  the  rejuvenation  of  lands  by  the  application  of  potash. 
All  of  this  mineral  heretofore  used,  in  manufacturing  as  well  as 
In  agriculture,  has  been  Imported  from  Germany.  A  threatened 
termination  of  the  supply  from  that  source  by  the  German  Gov¬ 
ernment  lent  scute  interest  to  the  question  whether  or  not  potash 
deposits  are  to  be  found  in  the  United  States,  and  on  March  4,  1011, 
Congress  appropriated  $20,000  for  research  and  exploration  for  pot¬ 
ash  depoeits  by  the  Geological  Survey.  This  appropriation  was  re¬ 
newed  tike  following  year.  Promising  indications  have  been  dis¬ 
covered,  exploration  work  is  being  actively  continued,  and  three  areas 
have  been  found  where  the  existence  of  potash  salts  warrants  with¬ 
drawal  of  the  lands.  The  Aral  potash  withdrawal  covered  one  of 
theoo  areas  and  was  made  on  January  10,  1018.  It  is  the  preaent 
intention  to  recommend  the  withdrawal  of  all  valuable  deposits 
found  and  all  lands  in  which  there  is  a  reasonable  probability  of  the 
occurrence  of  valuable  potash,  these  withdrawals  to  remain  in  force 
until  Congress  has  provided  more  appropriate  legislation  Uian  the 
existing  placer  law. 

urtiumsoo*  suimxl  una 

An  unusual  type  of  withdrawal,  designated  “  Mineral-land  with¬ 
drawal  No.  1,"  was  made  in  Arizona  by  the  President  on  September 
£8, 1012.  It  oovers  an  ares  in  which  Investigations  made  by  the  Geo- 
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logical  Survey  show  geologic  conditions  fsvorsbls  to  the  occurrence 
of  deep-seated  depoeits  of  copper.  The  deposits  in  this  district  srs 
of  such  nature  that  no  surface  discovery,  such  as  is  required  by  the 
lode  law,  can  be  made.  A a  s  result  valid  locations  can  not  be  made 
upon  the  lands  until  valuable  minerals  Lave  been  discovered  therein 
either  by  deep  drilling  or  deep  shafting.  There  was  danger  that 
before  either  of  these  type*  of  prospecting  could  be  completed  at¬ 
tempts  would  be  made  to  obtain  title  to  the  lands  by  moans  of  State 
selections  or  other  nonmineral  entries.  Accordingly  tike  President 
directed  that  the  arts  be  included  in  s  withdrawal.  By  the  terms  of 
the  withdrawal  act  the  withdrawn  lands  are  open  to  exploration  and 
purchase  under  like  mining  laws,  so  far  aa  they  apply  to  meUllif- 
erous  minerals.  Thus  the  lands  are  reserved  for  exploration  as  to 
their  metalliferous  value  but  nre  not  open  to  other  forma  of  entry. 

WAm-MWia  BTM. 

In  messages  to  Congress  during  1008  and  1000  President  Roose¬ 
velt  called  attention  to  the  danger  of  an  uncontrolled  monopoly  of 
water-power  development  and  to  the  desirability  of  preventing 
power  sites  on  the  public  domain  from  falling  into  the  hands  of 
speculators  and  monopolists.  As  early  as  February  2(1,  1008  in  s 
message  transmitting  a  report  of  the  Inland  Waterways  Commis¬ 
sion,  he  advocated  legislation  providing  for  the  leasin',  of  such  sites 
rather  than  thoir  alienation.  The  report  of  the  Inland  Waterways 
Commission  contains  the  following  statement: 

Wherever  wslrr  Is  new  or  will  hereafter  toooms  the  ehlef  source  ef  power, 
ths  monopolisation  of  electricity  from  ninalng  at  ram  a  Involree  monopoly  of 
power  for  Urn  tr*M»jK>rtrttloa  of  freight  ami  paaaangera,  for  manufacturing, 
sn<l  for  akkpplyliki;  light,  heal,  nml  oilier  domestic,  agricultural,  and  municipal 
in-*  cell  Ice  U>  aurh  an  exlont  that  uuleaa  regulated  It  will  antall  monopollatle 
rontrol  of  the  dully  Ufa  of  our  pcoplo  In  an  uupracodaoied  degree. 

Since  that  time  I»reaidcnt  Taft,  Senator  Burton,  Secretaries  Gar- 
Aeld,  Fibber,  and  Stinmon,  and  many  others  have  advocated  s  revi¬ 
sion  of  the  laws  pertaining  to  lands  valuable  for  water  powers  and 
hove  especially  urged  the  retention  of  thoir  oonlrol  bv  the  United 
Statca. 

In  the  winter  of  1008  and  1000,  under  the  direction  of  President 
Roosevelt  and  Secretary  Garfield,  a  numlwr  of  withdrawals  were 
made  covering  streams  in  the  Rocky  Mountsin  and  Paciflo  coast 
Stales  on  recommendation  of  the  Reclamation  Service.  These  orders 
of  withdrawal  covered  wido  areas,  and  as  the  best  agricultural  lands 
in  the  West  are  in  the  vicinity  of  streams,  a  great  deal  of  popular 
discontent  and  criticism  followed.  Secrotary  Ballinger,  soon  after 
his  appointment,  ordered  the  restoration  of  all  the  withdrawn  lands, 
and  many  auch  reutorations  were  made,  mainly  in  tho  latter  part  of 
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Mam.Ii  and  the  early  part  of  April,  1009.  On  April  28,  1909,  Secre¬ 
tary  Ballinger  directed  (he  Geological  Survey  to  make  an  investiga¬ 
tion  of  water-power  kite*  on  the  public  domain  and  to  recommend  aa 
early  ns  possible  any  withdrawals  ncooaaary  to  protect  them  pending 
the  enactment  of  legislation  to  be  recoinmonded  by  the  President. 
The  first  withdrawal  under  this  order  was  recommended  by  the 
Survey  on  May  3,  1909,  ami  approved  by  Secretary  Ballinger  on  the 
following  day.  Sinco  then  many  such  power-site  withdrawals  have 
been  made,  so  that  at  tho  present  time  it  is  believed  thnt  the  greater 
number  of  the  valuable  power  Hites  on  the  publio  domain  are  with¬ 
drawn  from  entry  pending  legislation  by  Congress  for  their  ap¬ 
propriate  disposal.  The  available  information  doee  not  indicate  that 
there  is  now  in  existence  any  all-inclusive,  nation-wide  water-power 
truat  auch  aa  has  been  feared  by  students  of  the  situation.  Certain 
)>oworful  and  far-sighted  interests  have,  however,  made  very  deter¬ 
mined  attempts  to  acquire  control  of  valuable  sites  in  advance  of 
the  (Kfcaihility  of  developing  a  market  for  the  power  that  might  be 
produced.  The  passing  of  these  atrategio  points  from  public  owner¬ 
ship  would  seriously  impair  the  control  by  publio  authority  of  water¬ 
power  o|>erali<ma,  which  are  inherently  monopolistic.  As  soon  us 
the  Survey  obtains  knowledge  of  such  sites  their  withdrawal  is  rec¬ 
ommended.  Field  examinations  have  shown  that  certnin  areas  with¬ 
drawn  were  not  so  valuable  aa  had  at  first  been  supposed  and  these 
have  been  promptly  restored. 


Ileference  has  already  bren  made  to  the  act  o /  1888  (28  flhU.,  827) 
and  to  the  fact  that  certain  tracts  specially  valuable  for  the  con¬ 
struction  of  reservoirs  were  eegregoted  under  that  act  and  still  re¬ 
main  withdrawn  pending  their  restoration  by  Congress.  In  its  study 
of  the  water  resources  of  the  puhlic  domain  the  Survey  found  that 
attempts  were  being  made  to  obtain  possession  of  advantageous  reser¬ 
voir  sites,  not  for  the  pur|>ose  of  development  but  for  some  inferior 
use  or  for  speculation.  Fending  legislation  by  Congress  which  would 
make  such  acquisition  impossible  a  number  of  reservoir-site  with¬ 
drawals  have  been  made,  the  first  one  having  been  recommended  by 
the  Survey  on  Junuary  13,  1911,  and  approved  by  President  Taft  oa 
January  17,  1911. 

rvauo  vatu  iwum 

In  the  great  eemiarid  grazing  areaa  of  the  Weat  watering  placet 
are  few  and  the  rango  is,  in  places,  mono|H>lized  by  control  of  the 
water  holes.  It  has  been  common  practice  for  a  stock  owner  to  file 
rome  form  of  land  acrip  or  State  selection  upon  all  the  springs  in  a 
district  and  thereby  to  exclude  all  other  stock  owners  from  the  die- 
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trict  aa  effectually  as  if  he  owned  every  acre  of  it.  In  most  plaoee 
the  publio  range  of  the  West  la  greatly  overcrowded  end  the  com¬ 
petition  for  possession  of  the  water  holes  has  been  exceedingly 
bitter,  with  the  advantage  in  favor  of  the  large  owner,  on  account 
of  his  greater  ability  to  purchase  land  acrip.  Exclusion  from  the 
watering  places  has  ruinod  more  than  one  slock  grower  and  vio¬ 
lence  has  not  infrequently  accompanied  the  struggle  for  their  pos¬ 
session.  This  condition  of  atTuirs  led  members  of  the  Land  OflU* 
and  of  the  Survey  to  urge  that  the  watering  placet  on  the  public 
range  he  retained  in  Government  ownership  and  thrown  open  to 
the  use  of  all  comers.  The  possibility  of  the  passage  by  Congress 
of  a  grazing  law  added  to  the  advisability  of  such  withdrawals. 
The  present  conditions  on  the  public  range  are  by  no  menus  sat¬ 
isfactory.  They  give  undue  advantage  to  the  large  stock  raiser 
and  are  resulting  in  the  deterioration  and  in  many  areas  the  ruin 
of  the  range.  Several  bills  have  boen  introduced  in  Congress  pro¬ 
viding  for  Government  supervision  of  grazing  under  a  leasing  sys¬ 
tem.  If  such  a  law  is  passed  it  is  highly  important  that  a  sullicient 
number  of  watering  places  to  permit  the  administration  of  leasee 
should  remain  in  Government  ownership.  On  March  29,  1912,  pub¬ 
lic  water  resorvo  No.  1  waa  recommended  by  the  Survey  and  approved 
by  the  President.  Other  publio  water  reserves  are  being  created  as 
rapidly  as  field  data  can  be  considered. 

wmioaAWAL.  lore. 

The  early  ©oal,  oil,  phosphate,  and  power-alte  withdrawals  were 
made  by  the  Secretary  of  (lie  Interior  in  the  exercise  of  his  executive 
discretion  and  without  specific  authority  granted  by  Congress.  The 
right  of  the  Executive  Department  to  make  land  withdrawals  haa 
boen  established  by  numerous  court  decisions  relating  to  withdrawals 
covering  small  arena,  but  as  soon  aa  general  withdrawals  of  large 
areas  were  made  interested  parties  began  to  question  their  validity. 
Many  claimants  asserted  their  belief  in  the  department's  lack  of 
authority  by  proceeding  in  disregard  and  contra  vent  ion  of  the  with¬ 
drawals.  This  ty|*  of  action  was  etqxxnnlljr  frequent  in  the  oil 
fields  of  California  and  it  early  became  apparent  that,  unless  the 
validity  of  the  withdrawals  was  clearly  established,  millions  of 
burrols  of  oil  would  be  taken  from  withdrawn  lands  while  a  decision 
was  being  obtained  from  the  courts.  Accordingly,  Congress  waa 
urged  to  pass  an  act  confirming  the  power  of  the  Executive  to  with¬ 
draw  publio  lands,  end  on  June  26,  1910,  a  lew  waa  approved  en¬ 
titled  "An  ect  to  authorize  the  President  of  the  United  States  to 
make  withdrawals  of  public  landa  in  certain  cases"  (80  Htat.,  847). 
That  this  act  was  merely  confirmatory  of  powers  already  roiling  in 
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Ik«  President  and  Ida  cabinet  is  abown  by  tbe  report  of  tba  Senate 
Committee  on  Publio  Lands,  from  which  the  following  ia  quoted: 

Tha  powir  coo  ferret  upon  the  President  by  Ub«  proposed  substitute  la  a 
pow«r  (bat  ba  baa  poMcaaod  and  aserclrel  almoat  from  tba  Inception  of  our 
public-laud  system  and  la  a  powsr  that  ba  atill  po*»e**e*  and  aaarclaaa. 

Tba  |K>wcr  of  tba  l’resldsot  to  raaerra  public  landa  from  aala  and  entry 
raata  i>|xm  various  statutes,  upou  numerous  daclatoua  of  tba  courts.  and  upon 
loitx-aalabllabed  and  lonx-rococnlsevt  usage. 

*  •  •  •  a  a  a 

It  la  only  lately  that  Uila  power  baa  been  doubled  and  questioned.  and  tba 
object  of  tba  proimaed  auballiula  la  to  maha  It  deflutta  and  clear  bayoud  aU 
dlaputa  (bat  tba  Preatdwit  poaeoaaaa  thle  power  of  withdrawal. 

Immediately  after  the  passage  of  the  act  of  June  25,  1010,  Execu¬ 
tive  order*  were  issued  hy  the  President  ratifying,  confirming,  and 
continuing  in  full  force  and  effoct  all  outstanding  orders  of  with¬ 
drawal.  Since  that  date  all  new  withdrawals  have  been  made  in 
accordance  with  the  provisiona  of  thia  act  and  have' been  approved 
hy  the  President. 

1  l»o  act  of  June  2ft,  1010,  oontaina  several  provisions  modifying 
preexisting  practice.  In  the  first  place,  it  provides  that  lands  which 
are  embraced  in  lawful  homestead  or  desert-land  entries  made  prior 
to  the  date  of  withdrawal  or  on  which  valid  settlement  has  been  made 
and  maintained  shall  be  excepted  from  the  force  and  etTect  of  the 
withdrawal  order  so  long  aa  the  entryinan  or  settler  continues  to 
comply  with  the  law.  Thus  the  effect  of  an  order  of  withdrawal 
on  a  preexisting  homestead  or  desert-land  entry  depends  on  the 
initial  and  continued  good  faith  of  the  entryman,  rather  than  on 
the  value  of  his  land  for  purpose  other  than  thnt  under  which 
his  entry  was  mnde.  The  seoond  iinjKirtnnt  provision  is  that  tho 
rights  of  any  person  who  at  the  date  of  a  withdrawal  order  is  a 
bona  fide  occupant  or  claimant  of  oil  or  gas  hearing  landa  and  who 
at  that  date  is  in  diligent  prosecution  of  work  leading  to  the  dis¬ 
covery  of  oil  or  ga8  shall  not  be  affected  or  impaired  by  the  order 
so  long  aa  diligent  prosecution  of  the  work  is  continued.  It  is  to 
be  noted  that  this  provision  makes  the  critical  date  that  of  the  with¬ 
drawal  order,  even  though  that  order  was  made  before  the  ixissage 
of  the  withdrawal  act.  The  department  has  held  that  what  con¬ 
stitutes  diligent  prosecution  of  work  leading  to  the  discovery  of  oil 
or  gna  must  ho  decided  uj>on  the  facts  in  each  cane.  It  is  safe  to 
assume,  however,  that  many  of  the  subterfuge*  that  have  been  com¬ 
monly  practiced  for  the  purpose  of  holding  claims  will  not  he  con¬ 
sidered  effective  against  the  withdrawal  orders. 

Set  t  ion  2  of  the  act  provided  that  withdrawn  landa  should  “  he  open 
to  exploration,  discovery,  occupation,  and  purchase  under  the  mining 
lawn  of  the  United  State*  so  far  as  tho  same  apply  to  minerals  other 
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than  ooal,  oil,  goa,  and  phosphate*.*!  Thera  ware  two  eerio’is  faults 
in  thia  provision.  For  one  thing,  It  did  not  permit  the  withdrawal 
of  lands  valuable  for  other  minerals  than  the  four  enumerated. 
Thus,  when  interest  in  the  potash  situation  became  general  and  the 
desirability  of  reserving  potash  lands  from  entry  wss  perceived  it 
was  not  possible  to  make  the  desired  withdrawals  because  of  thia 
provision  in  the  withdrawal  aot.  Furthermore,  advantage  was  taken 
of  this  clause  to  locate  valuable  power  sites  as  building-stone  placers 
and  to  include  oil  landa  of  great  value  in  placer  claims  located  on 
comparatively  worthless  deposits  of  gypsum.  Theee  conditions  led 
the  President  to  urge  upon  Congress  the  amendment  of  the  section 
hy  providing  that  withdrawn  lands  should  he  open  to  exploration 
ond  purchase  under  the  mining  laws  for  metalliferous  minerals  only, 
und  on  August  24,  1012,  Congress  so  amended  the  original  withdrawal 
set  (37  Slat,  407).  Public-land  withdrawals  now  segregate  lands 
from  all  forms  of  entry,  location,  or  disjKXiilion  except  metalliferous 
mineral  claims,  preexisting  homestead  and  desert-land  entries  and 
va»id  settlements,  and  oil  placer*  on  which  work  ia  being  diligently 
proeocuted  at  the  date  of  withdrawal. 

SKTAtA-nOH  AOT*. 

I  he  carrying  out  of  the  withdrawal  policy  for  protecting  the  min¬ 
eral  and  water  resources  of  the  publio  domain  is  in  many  cases  ren¬ 
dered  difficult  and  embarrassing  by  the  agricultural  value  of  the  land 
withdrawn.  If  valuable  water-power  or  reservoir  sites  were  inva¬ 
riably  valueless  for  farming,  or  if  mineral  and  agricultural  value* 
could  not  coexist,  no  hardship  would  he  imposed  hy  and  no  retarda¬ 
tion  of  development  would  result  from  the. making  of  withdrawals. 
But  uome  of  the  beat  farming  lands  in  the  West  are  underlain  by 
coal  or  phosphate,  and  aome  are  so  situated  aa  to  he  of  strategic 
importance  in  power  development.  Any  hindrance  to  l*ona  fide  home 
building  or  other  agricultural  development  of  the  public  domain  ia 
•  indeed  unfortunate,  hut  in  order  to  protect  the  public's  natural  re¬ 
sources  withdrawals  resulting  in  such  hindrance  have  been  neces¬ 
sary.  For  certain  lands  the  situation  has  been  relieved  hy  the  passage 
of  acts  separating  the  surface  right  from  the  right  to  the  underlying 
minerals.  The  first  of  these  acts  was  that  of  March  3,  1JH)0  (8ft  Slat., 
044),  which  provides  that  persons  who  have  entered  or  selected  under 
the  nonmineral  laws  landa  subsequently  classified,  claimed,  or  re¬ 
ported  as  being  valuable  for  ooal  may  elect  to  receive  patent  to  their 
lands  hy  reserving  to  the  United  States  the  coal  deposits  and  the  right 
to  prospect  for  and  mine  them.  T  he  act  contains  a  provision  for  the 
indemnification  of  the  surface  owner  for  damage*  to  his  estate  hy 
prospecting  or  mining,  and  a  further  provision  that  the  owner  of  the 
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surface  patent  ahall  hare  the  right  to  mine  ooal  for  hi*  own  nee  prior 
to  the  disposal  of  the  ooal  deposits  by  the  United  States.  This  act 
granted  rolief  only  for  entries  or  selections  antedating  withdrawal. 
The  act  of  June  22, 1010  (3d  Slat.,  B83),  goes  a  step  further  with  re¬ 
gard  to  ooal  lands  and  provides  that  homestead  entriea,  desert-land 
entries,  and  Carey  Act  selections  may  bo  made  on  lands  withdrawn 
or  classified  as  ooal  whenever  it  is  stated  in  the  application  that  the 
entry  is  made  to  obtain  title  containing  a  reservation  of  the  ooal  to 
the  United  States.  In  this,  as  in  the  previous  act,  provision  is  msde 
for  damages  to  the  surface  estate  by  prospecting  or  mining.  The 
act  of  April  80, 1012  (87  Slat,  103),  extends  the  act  of  June  22,  1010, 
to  include  State  selections  and  isolated  tracts. 

An  act  approvod  August  24,  1012  (37  Slat.,  400),  provides  for  the 
entry  or  selection  of  withdrawn  or  clatnified  oil  and  gas  lands  in  the 
Slate  of  Utah,  with  a  reservation  to  the  United  States  of  the  oil  or 
gas.  The  provisions  of  the  act  are  similar  to  those  of  the  coal  act 
qf  June  22,  1010,  and  the  classes  of  entries  and  selections  permitted 
are  the  name  as  those  in  that  act  as  amended  by  the  act  of  April  80, 
1012. 

DKSISABLJS  MXW  LEUISLATIOM. 

In  carrying  out  its  function  of  classifying  the  publio  lands  and  In 
making  its  fund  of  information  available  in  the  administration  of 
tlie  existing  land  laws  the  Geological  Survey  has  become  acutely  cog¬ 
nizant  of  tike  need  for  certain  new  legislation.  The  laws  desired  are 
primarily  of  two  tyf>f»  411(1  •mliody  two  fundamental  neowtltlfa— 
find,  the  extrusion  of  the  principle  of  tho  eoparation  of  estates,  and 
second,  tike  application  of  the  leasing  principle  to  the  disposition  of 
natural  reoouroco.  . 

As  has  already  been  pointed  out,  the  publio  lands  can  not  be 
divided  into  clauses  each  of  which  is  valuable  for  one  purpose  only. 
Instead,  the  same  tract  of  land  may  be  valuable  for  two  or  more 
resources.  In  one  tract — for  example,  agricultural  land  that  Is  un¬ 
derlain  by  coal — both  resources  may  be  utilised  at  the  same  time 
without  interfering  with  each  other.  In  another  tract — for  example, 
agricultural  land  within  a  reservoir  aite — the  land  may  be  valuable 
for  one  resource  only  until  it  is  utilized  for  another.  In  the  first 
case  the  problem  is  eo  to  frame  the  laws  that  no  resource  will  be 
forced  to  await  the  development  of  the  other.  In  the  second  case  the 
problem  is  to  permit  the  use  of  the  land  for  one  purpose  pending  its 
use  for  another  without  losing  public  control  of  the  development  of 
the  second.  In  both  casea  tike  answer  is  found  in  a  separation  of 
estates.  The  extension  of  this  principle,  now  applied  to  coal,  to 
withdrawn  and  classified  minerals  and  to  the  uses  of  water  reaourceo 
would  |>ennit  the  retention  of  the  mineral  deposits  and  power  and 
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reservoir  eltee  In  public  ownership  pending  appropriate  legislation 
by  Congress  without  in  any  way  retarding  agricultural  development. 
Hills  have  already  been  introduced  applying  this  principle  to  oil  in 
other  Stales  than  Utah  snd  to  phosphate  in  the  State  of  Idaho.  It 
Is  to  be  hoped  that  such  bills  will  lx»  panned  snd  approved,  or,  better 
still,  (hat  a  comprehensive  set  providing  for  the  separation  of  like 
various  estates  will  be  introduced  snd  enacted. 

Nearly  every  student  of  the  situation  is  agreed  that  the  leasing 
system  is  far  better  than  any  other  for  dis|M>eing  of  natural  re¬ 
sources.  This  conclusion  is  based  partly  on  tho  logic  of  theoretical 
considerations,  partly  on  the  ei[>crien<v)  of  other  countries,  euch  as 
the  Australasian  States,  and  partly  on  the  fact  that  tho  leasing  nystem 
is  rapidly  replacing  all  others  in  commercial  practice  in  tike  United 
Stnlea.  A  single  instance  may  be  cited:  Over  1)0  per  cent  of  the  oil 
production  of  the  United  Stutes  in  1011  came  from  leased  lands.  In 
the  public  interest  leasing  is  to  l>e  preferred  to  sale  for  several  reasons. 
In  the  first  place,  the  sale  of  mineral  lands  at  appraised  values 
per  acre  presents  problems  of  great  diflicully  and  of  uncertain  solu¬ 
tion,  because  of  the  number  of  factors  involved.  For  example,  in 
valuing  coal  lands  under  tike  present  ooal-land  law  or  in  valuing 
phosphate  lands,  should  a  similar  law  be  enacted  for  that  mineral, 
the  items  bearing  on  the  value  which  should  U  fixed  are  so  numer¬ 
ous,  so  difficult  to  estimate,  snd  so  variable  that  it  is  wdl-nigh  im-  • 
possible  to  arrive  at  conclusions  which  give  tike  proper  weight  to  all 
the  factors  involved,  In  valuing  coal  lands  the  end  striven  for  has 
been  to  fli  prices  which  slisll  be  low  enough  to  permit  purchases  for 
immediate  developnkent  but  which  shall  Ikj  high  enough  to  prohibit 
ejxxnilativo  purchases  or  long  term  investments.  However,  the 
proper  consideration  of  transportation  charges,  market  conditiotko, 
com|>etiikg  supply,  and  oost  of  lalkor  is  affected  by  so  much  uncertainty 
that  it  is  difficult  to  tlx  a  thoroughly  satisfactory  price  for  which 
lands  should  now  be  sold.  When  it  is  considered  that  the  lands  are  to 
be  sold  in  the  indefinite  future  at  the  prices  fixed  now,  the  difficulties 
of  the  Usk  become  apparent.  None  of  these  difficulties  would  attend 
in  like  same  degree  the  administration  of  a  lease  law  under  which 
the  coal  or  phosphate  would  be  paid  for  at  a  royolty  per  ton  as 
mined.  The  fixing  of  the  royalty  would  be  very  much  simpler  than 
the  present  task. 

Attention  has  already  been  called  to  the  inappropriateneaa  of  sell' 
ing  oil  and  gas  by  the  acre.  The  distance  within  which  oil  and  gas 
may  be  drawn  off  by  a  single  well  ia  not  definitely  known  and  is,  of 
course,  variable,  but  It  is  at  least  certain  that  a  well  drilled  close  to 
a  property  line  will  draw  these  minerals  from  immediately  adjoining 
portions  of  neighboring  tracts.  Under  a  leasing  law  (he  fjerson  re¬ 
quired  to  pay  for  doposits  of  theoo  minerals  would  not  he  the  person 
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under  whose  land  they  originally  occur  rod  but  tha  person  from  whoa* 
land  they  were  produced,  and  the  price  would  be  fixed  by  unit  of 
quantity.  Ti>o  faimeee  of  this  plan  ia  obvious. 

The  uncertainties  ss  to  market  value  of  potash  and  other  non* 
metals  except  coni,  oil,  gas,  and  phosphate  make  the  payment  of 
a  sale  price  undesirable  and  the  payment  for  the  minerals  as  mined 
much  moro  advantageous  to  the  producer.  In  fact,  one  of  the 
main  arguments  for  the  leasing  as  opposed  to  the  sale  system,  not 
only  for  potash  but  for  coal,  oil,  gas,  and  phosphate  as  well,  ia 
that  instead  of  being  required  to  advanoe  the  entire  price  of  the  land 
at  the  outnot,  the  payments  are  made  only  as  the  mineral  is  pro¬ 
duced,  thus  enabling  the  operator  to  begin  operation*  with  a  much 
amallor  initial  investment  This  ia  certainly  advantageous  to  the 
small  o|>erator.  Moreover,  under  s  lease  law  Uifrmany  uncertainties 
which  enter  into  the  fixing  of  salo  prices  would  be  eliminated,  since 
only  Lho  quantity  produced  would  be  paid  for. 

Frobably  the  present  mineral  laws  are  more  satisfactory  when 
applied  to  the  metals  than  to  tho  other  minerals.  Without  doubt  even' 
here  a  lease  law  would  effect  a  marked  improvement  ou  present  prao- 
tice,  but  if  they  were  modified  in  threo  features  the  laws  applicable 
to  metalliferous  lands  would  be  reasonably  satisfactory  to  the  miner 
and  to  the  public  at  large.  In  any  event,  the  law  of  the  apex  should 
Iw  abolished,  Lite  provisions  regarding  discovery  should  be  modified, 
and  the  period  for  which  a  claim  may  be  held  without  patenting 
should  be  limited.  Regarding  the  first  of  these  points  there  ia  little 
need  for  argument.  Mining  congresses  and  bar  associations  have 
■  like  recommended  (he  re  |  wit  l  of  the  apex  provision  and  shown  con¬ 
clusively  the  detriment  which  it  is  snd  has  been  to  the  mining  in¬ 
dustry.  That  it  is  possible  to  do  awsy  with  it  without  resultant  con¬ 
fusion  is  shown  by  the  experience  of  Dritish  Columbia.  One  point, 
Itoworer,  should  not  be  overlooked — if  the  law  of  the  a|>ex  is  abol¬ 
ished  the  width  of  tiie  claim  should  be  increased  in  order  to  assure 
sufficient  values  to  warrant  the  opening  of  a  mine. 

The  requirement  that  mineral  shall  be  discovered  as  a  prerequisite 
to  location  is  one  that  works  undue  hardship  to  those  exploiting  deep- 
eeated  deposits  that  do  not  crop  out  at  tho  surfaoe,  such  aa  those 
Included  in  the  mineral  land  withdrawal  in  Arirona.  Such  deposits 
are  by  no  means  rare  in  certain  mining  districts  of  the  Wost,  and 
the  law  should  be  so  modified  aa  to  provide  either  for  some  ade¬ 
quately  safeguarded  substitute  for  discovery  or  for  the  protection 
of  tlm  miner  during  the  long  and  expensive  prospecting  which  he 
must  carry  on  before  minerals  can  be  discovered.  Such  protection 
would  best  afforded  by  a  provision  for  a  prospecting  permit  of 
limitod  duration,  to  be  grunted  only  if  the  goologio  conditions  are  at 
least  moderately  favorable  for  tho  occurrence  of  the  mineral  sought. 
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Undar  Uie  law  an  it  now  elands  a  claim  may  be  bald  indefinitely 
without  an  attempt  to  obtain  patent,  and  ao  long  aa  the  annuel  as- 
,  aeaament  work  ia  performed  the  claim  ia  eocure  against  adveres 
claimants.  Until  patent,  is  issued  no  taxes  are  assessable  by  Ute 
State,  and  many  producing  mines  refrain  from  patenting  in  order 
(o  avoid  taxation-  A.  limit  to  Urn  number  of  yearn  that  a  claim  may 
be  held  pending  the  institution  of  patent  proceedings  would  correct 
Uiia  abuse. 

It  is  not  only  with  relation  to  mineral  deposits  nor  by  comparison 
with  a  sale  syatern  that  a  leasing  system  is  advocated.  I-eaaing 
should  replace  the  present  permit  system,  under  which  rights  of  way 
across  the  public  domain  are  granted  for  reservoir  sites,  power  devel¬ 
opment  and  transmission,  and  irrigation  works.  Under  the  existing 
laws  the  right  of  way  granted  ia  eilhor  in  perpetuity  or  is  revocable 
In  the  discretion  of  tho  Secretary  of  the  Interior.  Doth  of  these 
conditions  are  undesirable — the  first  because  the  resource  passes  for¬ 
ever  beyond  the  direct  control  of  the  public,  which  thus  becomes 
powerless  to  guard  against  misuse,  disuse,  or  monopoly;  the  Booond 
because  the  capital  which  is  required  in  the  construction  of  such  en¬ 
terprises  is  not  sufficiently  protected.  Detween  the  grant  in  j*er- 
petuity,  which  iiiadtquetely  protects  the  public,  and  the  revocable 
permit,  which  inadequately  protects  the  capital  invested,  lies  the 
lease,  which  adequately  protects  both.  Ily  leasing  rights  of  way  for 
a  fixed  period  of  years  aboolute  control  would  periodically  return  to 
the  public,  while  the  investor  would  be  socure  for  a  period  long 
enough  for  his  investment  to  return  a  profit. 

If  a  lease  law  is  to  be  adopted  certain  provisions  should  be  Incor¬ 
porated  in  it,  whether  it  is  for  a  single  resource  or  for  all.  In  Ute 
first  place  Ute  end  to  be  attained  is  not  revenue  for  the  Government 
but  is  rather  the  retention  of  control  in  the  puhlia  It  would  be  a 
long  step  backward  to  return  to  the  early  policy  of  using  the  public 
lands  as  a  means  of  Federal  revenue,  and  any  Irwse  law  enacted 
uhould  be  so  framed  aa  to  encourage  development,  prohibit  specula¬ 
tion,  and  add  nothing  to  the  cost  of  tho  resource  to  the  coituumer. 
The  States  in  which  Ute  lands  are  situated  should  be  compensated 
for  the  loss  of  taxes  which  they  would  suffer  from  the  |xtnnanont  re¬ 
tention  of  the  fee  to  natural  resources  in  Uto  National  Government. 
Doubtless  the  simplest  way  to  accomplish  this  is  to  provide  that  e 
certain  percentage  of  net  receipts  from  leasing  shall  go  to  Ute  State 
in  which  the  lands  are  siLuated.  The  term  of  a  lease  should  be  long 
enough  to  |>ermit  profitable  investment  and  development  It  should 
not  be  longer  than  is  necessary  to  furnish  an  adequate  return  on  the 
amount  invested. 

Whatever  action  Congress  may  decide  to  take  regarding  the  natural 
resources  now  in  public  ownership  should  not  be  much  longer  de- 
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Uyed.  The  preoent  withdrawal*  ar*  a  temporary  expedient  whoe* 
employment  should  be  rendered  unneceaaary  aa  aoon  aa  possible.  It 
can  not  be  economically  advantageous  to  the  oountry  to  have  mil¬ 
lions  of  acre*  of  lands,  valuable  for  petroleum,  phosphate,  or  potash 
or  for  power  or  reservoir  aites,  absolutely  segregated  from  all  forma 
of  disposal  for  ait  indefinite  |»eriod.  Some  of  the  lands  have  alieady 
been  so  withdrawn  for  nearly  four  years.  Congress  should  be  fully 
informed  concerning  all  the  factors  to  be  considered,  but  it  should 
also  act  promptly. 

CLASSIFICATION  OF  MINERAL  LANDS. 

FIELD  METHODS. 

DKVELOrMSNT. 

Since  the  United  States  Geological  Survey  was  organised  the 
methods  it  employ,  in  its  diverse  field  investigations  have  gradually 
become  more  refined  and  more  precise.  If  a  topographic  map  made 
by  the  Survey  20  years  ago  is  compared  with  one  of  its  recent  maps 
the  difference  will  be  patent  even  to  the  untechnical  critic,  yet  many 
of  the  important  improvements  adopted  during  that  period  do  not 
appear  on  the  map.  The  cloeer  and  more  accurate  triungulation 
net,  the  great  increase  in  the  numbers  of  intersected  points  and  of 
level  lines,  and  the  general  completeness  of  both  vertical  and  liori- 
contal  control  are  not  directly  reproduced  on  the  completed  sheet, 
but  they  liavo  Item  used  In  ll«  preparation  and  give  it  far  gnnler 
accuracy  and  espre^iveneoa  than  the  eurlier  maps.  The  lucthoda 
employed  by  the  engineers  of  the  water-rroourcos  branch  and  by 
the  geologists  of  the  gcologio  branch  have  likewise  undergone  steady 
and  consistent  development. 

Perhaps  nothing  in  recent  years  has  so  directly  stimulated  the  em¬ 
ployment  of  more  precise  methods  in  field  work  than  the  require¬ 
ments  of  land  classification,  and  the  development  here  is  well  ex¬ 
emplified  in  the  work  done  by  the  coal  geologists.  The  law  under 
which  coal  land  is  classified,  unlike  the  laws  controlling  the  classi¬ 
fication  of  lands  containing  other  mineral  resources,  requires  a  valu¬ 
ation  of  the  land.  It  ia  therefore  especially  necessary  to  trace  the 
outcrops  of  coal  beds  with  exactness  and  to  fix  their  relations  to  the 
units  of  the  public-land  surveys  by  precise  methods.  This  has  led 
to  the  introduction  of  refinements  that  are  not  generally  considered 
necessary  in  preparing  a  geologic  folio  or  in  determining  the  general 
relations  of  the  formations  in  any  region.  It  is  perhaps  worth  while 
to  trace  a  part  of  this  development  of  the  field  methods  employed  in 
the  classification  of  coal  lands,  as  an  example  of  s  general  Improve¬ 
ment  and  as  an  introduction  to  a  discussion  of  the  methods  now 
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generally  used  by  th«  geologU  In  tha  solution  of  problem,  of  classi- 
ncation. 

T  he  acta  separating  tho  mineral  and  agricultural  estates  of  coal 
land,  were  not  passed  until  1000  .ud  1010,  so  that  the  withdrawal, 
of  coal  laud  promulgated  prior  to  that  time  prevented  the  initia¬ 
tion  of  both  homestead  right,  and  coal  entry  on  the  same  tmet.  In 
order  that  tin.  interference  with  agricultural  development  might  be 
reduced  to  a  minimum,  the  first  examination,  were  directed  toward 
the  correction  of  the  withdrawal,  by  the  prompt  elimination  from 
them  of  the  noncoal  land.  The  method,  first  used,  therefore,  were 
planned  with  tho  idea  of  covering  large  areas  quickly  and  did  not 
involve  .  marked  departure  from  reconnaissance  methods  already  in 
vogue,  except  that  it  became  necessary  to  lie  the  investigations  as 
.  closely  as  possible  to  such  cadastral  surveys  »s  existed.  One  of  tho 
first  methods  employed  at  the  beginning  of  the  work  of  coal-land 
classification  in  1D00  and  1007  w.«  that  of  retracing  land  lines.  I„ 
doing  this  work  the  field  men  rode  along  the  section  lines  established 
by  the  General  Land  Office,  using  the  pocket  compass  to  determine 
direction  and  horse  pacing  to  measure  distance.  Coal  outcrops  along 
the  section  lines  were  mapped,  the  geology  was  studied  in  a  general 
way,  and  a  sketch  of  the  topography  was  made. 

In  areas  in  which  tho  absence  of  satisfactory  land  corners  made  it 
necessary  to  construct  a  map  independently  of  the  Land  Office  sur¬ 
veys  a  different  method  w.s  adopted.  Jly  the  use  of  .  lfl-inch  plana 
table  and  an  open  sight  alidade  a  main  or  control  traverse  run, 
completing  a  circuit  of  tho  Hold,  distances  being  measured  by  inter¬ 
sections  from  points  previously  located  and  altitudes  determined  with 
an  aneroid  barometer.  The  topography  and  geology  wero  m,ip,*d 
by  means  of  a  network  of  occondary  traverse  lines  tied  to  the  primary 
traverse.  Aa  the  work  progressed  a  more  or  loss  complete  system  of 
triangulation  was  established  which  could  be  used  in  adjusting  the 
mam  plane  table  traverse,  and  in  turn  the  plane  table  traverse  served 
to  check  meander  traverse.  In  running  these  meander  traverses  a 
pockut  compass  was  usod  for  obtaining  directions,  distances  wero 
measured  by  pacing,  and  elevations  were  determined  by  aneroid. 
Tho  meander-traverse  lines  were  plotted  in  the  field  as  the  work  ad¬ 
vanced,  a  small  celluloid  protractor  being  used  for  laying  off  angles 
and  a  scale  graduated  to  correspond  to  the  scale  of  the  township 
plat,  being  used  for  meamiring  horizontal  distance*.  During  the 
field  work  especial  care  was  taken  to  locale  whatever  hod  corner, 
existed,  in  the  hope  that  these  corner,  would  serve  aa  a  basis  for 
later  adjustment  of  the  township  and  section  lines  on  the  map. 

Those  two  methods  probably  represent  fairly  the  general  field 
methods  in  use  during  1000  and  1007,  in  connection  with  classifica¬ 
tion  of  coal  land,  flomo  idea  as  to  tho  speed  attained  in  this  work 
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m*y  be  formed  from  the  statement  the!  on  to  average  e  township 
(80  square  miles)  was  completed  by  one  men  In  four  days.  The  fol¬ 
lowing  figures  will  *1“°  K'v®  •om®  ^ea  °*  ***•  B^***^*0*18*  °(  l^ees 
methods  for  the  purpose  which  they  were  designed  to  accomplish. 

During  the  last  six  months  of  1000  the  total  area  withdrawn  for 
examination  was  approximately  06,000,000  acres,  and  by  the  clows 
of  that  year,  as  a  result  of  the  field  examinations,  approximately 
2,000,000  acres  had  been  reetored  to  public  entry.  During  1007  there 
was  an  additional  preliminary  withdrawal  of  approximately  2,000,000 
acres  and  by  the  end  of  the  same  year  about  84,000,000  acres  had  been 
added  to  the  restorations.  Thus,  of  the  08,000,000  acres  withdrawn 
during  the  first  two  years  about  86,000,000  acres  were  restored  as 
noncoal  land  as  a  result  of  tho  rapid  methods  then  used.  Had  the 
Survey  attempted  a  detailed  study  of  theee  lands  from  the  beginning, 
there  would  have  been  much  undesirable  delay  in  the  restoration  of 
large  bodies  of  noncoel  lands  to  entry.  Theee  early  relatively  inexact 
methods  were  therefore  well  adapted  to  the  ends  they  were  designed 
to  accomplish. 

The  principal  areas  of  coal  land  having  been  outlined  by  recon¬ 
naissance  surveys,  attention  was  next  turned  to  more  improved  meth¬ 
ods  of  field  work  to  meet  the  constantly  growing  need  for  better  and 
more  detailed  classification.  The  reconnaissance  method  was  then 
replaced  by  that  in  which  plane  table  and  telescopic  alidado  are  em¬ 
ployed.  The  most  satisfactory  alidade,  which  was  designed  by  one 
of  the  geologists  engaged  in  the  classification  work,  is  s  small  instru¬ 
ment  carrying  a  telescope  fitted  with  croon  wirea  for  stadia  work  and 
«  vertical  arc  for  determining  dlirorencofi  of  altltuda. 

The  details  of  method  used  in  plane  table  mapping  are  varied 
according  to  the  topography  and  the  forest  conditions  of  the  ares 
mapped,  as  well  as  according  to  the  condition  of  the  land  survey. 
In  an  area  where  there  have  been  no  land  surveys  or  where  those  that 
have  been  made  are  very  poor,  the  triangulation  or  elation  inothod 
is  preferred,  but  stadia  work  only  la  practicable  in  certain  areas— 
for  example,  heavily  wooded  districts  or  regions  cut  by  deep,  narrow 
canyons.  Either  method,  however,  givee  excellent  results,  for  by 
either  the  coul  outcrop  ia  actually  traced  in  tho  field  and  the  exact 
horizontal  and  vortical  positions  are  determined  for  every  observa¬ 
tion.  In  connection  with  these  precise  locations  full  data  are  pro¬ 
cured  on  the  character  of  the  coal.  If  the  region  is  undeveloped  arn^ 
no  coal  mines  or  prospect  pita  are  available  for  examination,  open¬ 
ings  are  made  and  soctiona  are  measured  wherever  such  work  is  neces¬ 
sary  to  givo  adequate  data  for  classification. 

Perhaps  the  moot  detailed  work  that  ia  now  being  done  In  the 
coal  arena  is  that  carried  on  in  those  districts  where  the  geologist 
works  in  conjunction  with  the  topographer.  This  method  results  in 
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k  reduced  coat  of  tho  work  and  a  great  degree  of  accuracy  In  location. 
In  work  of  this  kind  the  geologist  usually  examines  the  territory  in 
advance  of  the  topographer,  prospecting  the  coal  bed  and  carefully 
marking  by  mean*  of  flags  all  prospects  and  coal  outcrops  which  hs 
desires  the  topographer  to  locate.  The  topograplier,  in  the  course  of 
hia  inupping,  determines  both  the  horizontal  and  the  vertical  positions 
of  all  points  flagged  by  the  geologist.  This  work  ia  done  instru- 
mentally  and  with  great  accuracy,  the  probable  limit  of  error  in 
the  horizontal  location  of  any  point  being  less  than  20  feet  and 
in  the  vertical  location  less  than  A  feet.  With  many  points  on  ths 
outcrop  thus  accurately  located,  underground  structure  can  be  de¬ 
termined  with  a  degree  of  accuracy  that  has  seldom  been  attained  in 
geologic  work. 

With  this  preliminary  statement,  it  ia  proposed  to  set  forth  briefly 
some  of  the  mothoda  now  in  use  under  the  various  conditions  that 
confront  the  geologist  who  ia  assigned  to  the  teak  of  makings  mineral 
classification  of  a  a|>ecifio  area. 

A.  If  he  ia  required  to  make  a  detailed  survey,  he  will  find  one  of 
the  following  conditions  existing: 

(a)  A  U>|H)grnphio  base  is  available. 

( b )  A  base  map  ia  not  available  but  must  be  made. 

(o)  A  topographic  base  is  not  available  and  ia  not  essential,  the 
land  survey  sufficing  as  a  base  map. 

H.  If  he  ia  making  s  preliminary  survey  only  he  will  use  recon¬ 
naissance  methods. 

pvt  a  turn  svmnnr, 

xtwtM  vu»  wmm  a  roNtunuo  kiw  a  AVAruna 

It  ia  desirable  that  the  examination  of  the  mineral  deposits  in 
regions  of  especial  economic  importance  be  based  on  an  accurate  i 
topographio  mnp  prepared  in  advance  of  the  goologio  examination. 
Such  a  map,  on  which  are  shown  tho  relief  by  contours  of  appropri¬ 
ate  intervals,  tho  position  and  character  of  the  drainageways,  and  the 
location  of  land  corners,  roads,  houses,  and  the  bench  marks  and  tri- 
angulation  stations  established  by  tho  topogra pliors,  enables  the  geolo¬ 
gist  to  doterinino  by  surveyor’s  methods  the  location  of  the  numerous 
points  at  which  he  makes  observations,  with  a  minimum  ex|>enditure 
of  time  and  with  a  degree  of  precision  adequate  to  the  scale  of  the 
map  and  the  work  in  hand.  The  scales  which  are  generally  used  by 
the  Geological  Survey  in  work  of  tikis  character  are  about  1)  or  2 
inches  to  tho  mile,  with  contour  intervals  of  10,  20,  or  CO  feeL  Tho 
degree  of  accuracy  attainod  in  work  on  auch  maps  is  represented  by 
(lie  width  of  a  carefully  drawn  pencil  line,  or  Ioas  titan  20  feet  for  lo¬ 
cations  where  refined  plnno-tablo  methods  are  entployed — for  example, 
along  the  outcrop  of  the  coal,  oil  saud,  or  phosphate  bed — and  by  a 


54 


0LAB8IKICAT10N  OF  TUB  MJUUO  LAM  DO. 


somewhat  variable  larger  figure  for  locations  requiring  a  lm  degree 
of  accuracy  and  made  with  leas  precise  instruments.  The  actual  ele¬ 
vation  of  observations  along  the  outcrop  of  the  valuable  bed  is  deter¬ 
mined  with  surveying  instruments,  so  that  the  error  is  rarely  in  excess 
of  0  feet,  an  amount  which  is  practically  negligible  in  mountainous 
regions.  In  special  cases,  however,  a  higher  degree  of  precision  is 
attained. 

Tho  information  oollected  by  the  geologist  in  the  field  relates  to 
the  quality  and  thickness  of  the  economic  deposit,  the  position  of  its 
outcrop  relative  to  legal  subdivisions,  and  its  depth  and  accessibility 
where  covered.  He  maps  the  sctual  position  of  the  outcrop  of  the 
cool  bed,  oil  sand,  or  phosphate  bed  by  making  careful  locations  at 
many  points,  as  described  above,  and  whore  possible  determines  the 
attitude  of  the  bed  by  many  caroful  dip  readings  with  a  clinometer 
or  by  computation  from  its  elevation  at  several  points.  He  also  maps 
the  position  of  the  top  and  bottom  of  the  overlying  and  underlying 
beds,  so  that  the  completed  map  shows  tho  actual  ares  covered  by  tho 
outcrop  of  bcJ9  of  saudstono,  limestone,  conglomerate,  shale,  or  such 
other  rocks  as  may  be  present  in  tho  region.  He  further  determines 
the  attitude  of  these  rocks  and  collects  typical  samples  and  fossils 
which  serve  to  determine  their  relative  age.  Part  of  this  information 
is  represented  on  the  mnp  by  symbols  whooe  significance  is  expressed  ' 
in  the  accompanying  legend,  and  part  is  recorded  in  suitable  note¬ 
books  for  uee  in  the  preparation  of  reports.  This  information  is  put 
together  in  s  tabular  form  showing  the  normal  arrangement  of  the 
beds,  which  is  technically  spoken  of  as  s  columnar  section.  Such  s 
section  allows  the  normal  distance  through  the  struts  from  tho  poonoinia 
bed  to  (lie  top  or  Imttoin  of  any  one  of  the  constantly  lelulcil  overlying 
or  underlying  beds,  and  it  Is  used  in  combination  with  the  data  on  the 
outcrop  of  the  overlying  rocks  in  working  out  the  theoretical  under¬ 
ground  position  of  the  bod.  The  methods  of  making  the  computation 
are  explained  in  detail  in  the  following  diucuosion  of  the  examination 
of  areas  for  which  s  topographic  base  is  not  available. 

The  deposits  of  present  economic  importance  or  of  promise  for  the 
future  are  sampled  at  many  points  where  the  natural  exposures  are 
favorable  and  in  other  places  by  means  of  pits,  trenches,  or  drill  holes. 
All  the  samples  from  any  one  deposit  are  taken  by  a  uniform  method 
designed  for  that  kind  of  material. 

hithom  uaax>  mum  a  blajui  mas  Mvn  »>  rumia 

In  the  detailed  geologic  study  of  an  ares  it  U  usually  necessary  to 
construct  a  map  which  shall  place  before  the  eye  of  the  geologist  all 
the  available  information  concerning  the  area  in  such  space  that  it 
can  l>o  viewed  as  a  whole  and  the  correct  relations  of  details  compre¬ 
hended  as  they  could  not  be  on  the  ground.  Such  a  map  to  be  of 
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tlis  greatest  value  should  show  not  only  geology  but  aurface  relief 
and  the  positions  of  streams,  roads,  and  houses,  with  the  Icgsl  sub¬ 
divisions  of  the  public-land  surveys,  in  order  that  the  geology  may 
appear  in  its  true  relation  to  surface  features.  The  construction  of  a 
map  giving  such  details  ia,  atricUy  speaking,  the  wont  of  the  topog- 
mpher  ruther  than  of  the  geologist,  but  the  latter  may  be  called  upon 
to  examine  an  area  for  which  no  adequate  bane  inap  has  been  prepared 
and  ha  ia  therefore  obliged  to  construct  a  map,  either  contoured  or 
plain,  on  which  to  record  the  geology.  Such  a  map  may  be  made  by 
the  use  of  various  instruments,  perhape  tho  most  satisfactory  in  both 
accuracy  and  speed  being  the  plane  table  and  tho  toleacopio  alidade. 
These  instruments  used  with  a  system  of  triangnlation  are  particu¬ 
larly  adapted  to  open  country  in  which  signala  can  be  aeon  for  con- 
(tolerable  distances.  In  areas  where,  for  various  reasons,  it  is  impos¬ 
sible  to  sight  distant  signals  the  method  of  studio  Ira  verse  is  employed, 
the  same  instruments  being  used  in  conjunction  with  the  stadia  rod. 

In  constructing  a  map  by  a  system  of  triangnlation,  the  procedure 
ia  briefly  as  follows: 

A  base  line  is  measured  and  the  plane  table  ia  act  up  at  one  end  of  it 
and  properly  adjusted  so  that  one  edge  of  the  table  lies  in  a  north- 
aouth  line.  The  Luse  line  ia  then  plotted  on  a  elected  scale,  usually 
from  1  to  4  inches  to  the  mile,  and  nights  are  taken  and  lines  drawn 
in  the  direction  of  monumente  on  prominent  hilltops.  The  piano 
table  ia  then  transferred  to  the  other  end  of  the  base  line  and  cor¬ 
rectly  oriented  by  back  eight.  Sights  are  then  taken  and  lines 
drawn  in  the  direction  of  the  monumonta  lighted  from  tha  find  sta¬ 
tion.  Tim  Intmocilnn  of  dm  two  Knot  drawn  hi  dm  tlim'llntt  of 
each  monument  establishes  its  location  in  relation  to  the  base  line  as 
indicated  on  the  map.  After  the  various  signals  are  located  in  a 
certain  area  the  plane  table  may  be  sot  up  at  any  point  whooo  loca¬ 
tion  is  not  known,  and  after  it  is  approximately  oriented  by  compne 
eights  may  he  taken  to  the  points  already  located  and  the  position  of 
the  instrument  determined  by  Jince  drawn  from  the  locations  of 
these  signals  on  tho  map.  JThoso  lines  should  exactly  meet  at  a  point. 

If  they  do  not  so  meet  there  is  some  inaccuracy  either  in  the  pre¬ 
vious  work  or  in  the  orientation  of  the  plane  table.  It  is  thus  pos¬ 
sible  to  keep  a  closo  check  on  tho  work  and  points  may  he  located 
as  accurately  as  the  scale  of  the  map  allows. 

On  a  scale  of  2  inches  to  the  milo  a  distance  of  10  feet  would  be 
represented  by  the  width  of  a  fine  pencil  line,  and  it  ia  not  possible 
to  plot  a  distance  of,  say,  0  feet.  A  distance  of  10  or  10  feet,  how¬ 
ever,  is  |>erceptible,  and  locations  may  be  accurately  made  within 
auch  distances.  If  the  scale  is  increased  to  4  inches  to  Lite  mile  tho 
error  in  the  location  of  a  point  should  not  exceed  10  feet.  After 
the  primary  signals  are  established  over  the  township  the  base  map 
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»nd  the  geologic  map  miy  be  constructed  simultaneously — thet  Is, 
in  treeing  the  exposure*  of  eome  particular  bed,  euch  ea  e  coal  or 
phosphate  bed  or  an  oil  eand,  the  geologist  may  aketch  in  the  roecla 
or  streams  or  topographio  features  near  which  hie  Inatrument  happena 
to  be  set. 

In  mapping  e  particular  area  geologioally  aa  many  points  are 
1  oca  text  as  are  necessary  for  the  degree  of  accuracy  desired  on  the 
map.  In  critical  parts  of  an  oil  field,  where  all  dip  readings  are 
located  by  the  plane  tablo,  observations  may  be  taken  every  400  or 
MX)  feet,  but  in  parts  of  the  area  outside  of  the  probable  extent  of 
the  oil  pool  dip  readings  taken  every  mile  may  be  amply  sufficient  if 
the  dip  is  regular.  Placed  st  which  fossils  are  collected  are  marked 
on  the  map  and  also  places  at  which  rock  specimens  and  coal,  phos¬ 
phate,  or  oil  samples  are  taken,  aa  well  aa  localities  where  soctions 
of  the  beds  or  olhor  geologic  oboervationa  are  made.  In  the  con¬ 
struction  of  such  a  map  any  land  corners  that  may  be  found  are 
located  from  the  signals  previously  established,  Just  as  rock  out¬ 
crops  and  other  features  of  interest  are  located.  The  land  net  is 
afterward  drawn  in  from  the  corners  which  have  been  found,  and  . 
any  inaccuracies  and  irregularities  in  tho  old  surveys  will  thus  be 
detected.  In  land  classification  the  tracts  are  always  described  with 
reference  to  these  surveys,  so  it  la  very  essential  to  locate  as  many  of 
tho  corners  as  possible  in  order  that  the  position  of  the  land  lines 
may  be  accurately  known.  The  time  required  to  construct  a  map 
of  this  kind  varies  greatly  with  tho  nature  of  the  country  and  the 
character  of  tho  geology.  One  man  can,  as  a  rule,  establish  primary 
control  over  a  township  in  one  to  three  days,  the  time  required  being 
dependent  entirely  on  the  number  of  locations  made  and  the  nature 
of  the  country  traversed. 

The  method  of  locating  important  rock  outcrops  by  stadia  traverse 
may  bo  auccemfully  employed  in  conjunction  with  location  by  trian¬ 
gulation,  or  it  may  be  uHod  alone  without  triangulation.  In  running 
a  traverse  with  stadia  the  instrument  man  can  not  work  alone  but 
must  employ  the  services  of  a  rodman.  The  plane  table  is  eel  at  somo 
known  point,  the  stadia  rod  ia  held  on  tho  point  whose  location  is  de¬ 
sired,  snd  the  direction  from  the  point  occupied  to  the  other  point  is 
drawn  on  the  map  by  means  of  tho  alidade.  1  lie  distance  is  read  hv 
means  of  the  studia  ami  plaited  on  the  map  by  the  use  of  a  scale, 
in  the  direction  alreudy  recorded ;  this  locates  the  second  point.  The 
instrument  is  then  transferred  to  a  third  point,  tho  locution  of  which 
ia  determined  by  a  reversal  of  the  method  used  in  locating  tbs  second. 
The  rod  is  then  moved  ahead  and  the  process  is  repeated.  Such 
a  method  is  most  useful  when  a  coal  or  phosphate  bed  or  an  oil  sand 
is  to  l*>  outlined  in  great  detail  or  when  the  work  is  done  in  deep 
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valleys  or  canyons  from  which  It  Is  difficult  to  sight  trisngulstion 
signals. 

In  the  above  description  no  mention  has  been  made  of  the  method 
of  determining  elevations,  which  in  much  of  the  work  are  cT  great 
importance.  With  a  teleeoopic  alidade  the  angle  of  elevation  or  de¬ 
pression  from  one  point  to  another  can  be  accurately  determined. 
This  angle  being  known  snd  the  distance  between  the  two  points  be¬ 
ing  measured  with  a  scale  from  the  locations  of  the  |>oints  on  the  map 
or  by  reading  s  stadia  rod,  the  problem  resolves  itself  into  the  solu¬ 
tion  of  a  right-angle  triangle  in  which  one  side  and  one  of  the  acute 
angles  are  known,  the  side  to  be  determined  representing  the  vertical 
distance  between  the  two  points,  or,  in  other  words,  the  difference  of 
elevation  between  them.  The  altitudo  of  e  starting  point  boing 
known  or  assumed,  it  ia  possible  to  calculate  the  altitude  of  any  num¬ 
ber  of  points  in  any  direction  from  it.  Elevations  determined  by  this 
method  are  not  absolutely  exact  but  are  of  sufficient  accuracy  for 
most  purposes  of  goologio  mapping.  In  ordinary  practice  they  arc 
correct  within  fl  or  fl  feet,  but  with  certain  refinements  of  work  the 
error  can  bo  reduced  to  1  foot  or  even  leas. 

It  is  advantageous  to  represent  on  s  map  in  some  manner  the  form 
of  the  rock  folds,  which  may  or  may  not  correspond  to  the  surface  re¬ 
lief.  Ordinarily  surface  relief  is  reprenented  on  a  oonlour  map  by  lines 
drawn  to  indicate  definite  elevations  above  sea  level,  one  line,  for  ex¬ 
ample,  at  4,000  feet,  (lie  next  at  4,100  feet,  the  next  at  4,200  feet,  snd 
so  on.  These  lines  not  only  ehow  tho  configuration  of  the  surface  but 
*lso  give  approximately  the  elevation  of  any  point  within  the  ftfM 
thus  mapped.  It  is  possible  to  contour  in  the  same  way  the  surface 
of  an  oil-bearing  sandstone  or  a  coal  or  phosphate  bed  which  has 
been  bent  into  a  fold.  Such  contours  are  known  as  btructure  con¬ 
tours.  They  bear  no  necessary  relation  to  surface  relief.  In  fact, 
a  valley  may  occupy  the  axis  of  an  anticline  or  a  ridge  the  axis  of  a 
syncline. 

Sedimentary  beds  deposited  one  above  another  during  a  period  in 
which  there  lies  been  no  earth  movement  are  parallel — that  is,  if 
one  sandstone  so  deposited  is  2,000  feet  above  another  at  one  place 
it  is  probably  2,000  feet  above  the  other  1  mile  or  ft  miles  away.  If 
since  their  deposition  the  beds  have  lx*\n  tilled  from  the  horizontal, 
the  dip  of  a  bed  at  the  surface  in  general  represents  the  dip  of  the 
beds  below  It.  If  a  certain  oil-hearing  sandstone  dips  6°  E.  where 
it  appears  at  the  surface  and  overlying  bods  of  tho  same  formation 
outcropping  east  of  the  exposure  of  the  first  bed  also  dip  0°  in  the 
tuna  direction,  it  is  probable  that  the  first  bed  snd  all  intermediate 
beds  have  the  same  dip  in  this  area  also.  A  dip  of  Is  is  equivalent 
to  about  02  feet  in  a  mile,  and  A  dip  of  6°  to  about  400  feel  in  a  mile. 
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Therefore  t  bed  that  dip*  fi*  E.  under  a  horizontal  plain  U  460  feet 
beneath  the  surface  at  a  point  1  mile  eaat  of  the  outcrop. 

If  it  appear*  from  surface  exposures  of  the  overlying  rocks  that 
the  dip  In  not  constant,  allowance  must  l>e  made  for  the  variations. 
In  the  calculation.  In  areas  in  which  drilling  has  been  carried  on 
the  records  of  the  wells  are  invaluable  as  giving  accurately  the  depths 
of  lieds  Iteneath  the  surface,  thus  checking  the  deductions  from  sur¬ 
face  evidence. 

The  locations  of  structure  contours  are  based  on  a  variety  of  data. 
If  a  well  whose  altitude  at  the  surface  is  4,000  feet  strikes  sn  oil  sand, 
for  example,  at  a  depth  of  1,000  feet,  it  is  evident  that  the  8,000-foot 
contour  on  the  oil  sand  passes  through  the  location  of  this  well  on 
the  map.  If  the  rocks  dip  towsrd  the  east  and  a  sandstone  known 
to  be  2,000  feet  above  the  oil  sand  outcrops  half  a  mile  east  of  tho 
well  at  an  altitude  of  4,600  feet,  the  oil  sand  should  be  st  tins  point 
2.600  feet  nl>ove  the  sea,  or,  in  other  words,  the  2,600- foot  contour 
should  pass  through  the  location  of  this  sandstone  outcrop  on  the 
map.'  If  the  dip  of  tho  rocks  expoeed  at  tho  surface  is  constant  l>e- 
Itvecn  the  mouth  of  the  well  and  the  outcrop  of  the  sandstone  it  indi¬ 
cates  that  probably  the  oil  sand  dips  regularly  to  the  east  between 
these  points,  and  the  contours  of  2,000,  2,700,  2,800,  and  2,000  feet  - 
may  be  spaced  evenly  between  the  2,600-foot  contour  st  the  sandstone 
outcrop  and  the  3, 000-foot  contour  st  the  well.  Should  the  dip,  as 
indicated  by  the  surface  exposures,  be  irregular  between  the  two 
points,  the  contours  are  spaced  accordingly,  being  plaoed  nearest 
together  where  the  dip  is  greatest  and  farthest  apart,  where  the  dip 

la  leayi.  • 

After  a  structure-contour  map  is  completed  It  la  possible  to  tjilll- 
mate  from  it  the  depth  of  a  bed  of  economic  importance  at  any 
required  point,  if  the  surface  altitude  of  the  point  i«  known. 

vwraooa  nuuuns  «xu  ru  uud  vmam  ro»m  AmiM  A  ba mu  si r. 

More  than  half  of  the  coal  land  still  owned  by  the  Government 
lies  in  the  rather  sparsely  settled  plains  region  which  has  not  been 
mapped  topographically  but  has  been  covered  by  the  cadastral  sur¬ 
veys  of  the  General  Land  Office,  l'or  such  land,  a  tojmgraphic  map 
not  being  essential,  a  method  of  survey  different  in  some  ways  from 
those  described  above  has  been  adopted.  Plane  table,  telescopic 
alidade,  and  stadia  rod  are  used  as  in  the  other  work,  but  the  results 
of  the  surveys  made  by  the  General  Land  Office  are  used  as  a  base 
for  the  work,  snd  the  township  forms  a  unit,  the  results  being  suffi¬ 
ciently  detailed  and  accurate  to  permit  classification  by  legal  sub¬ 
divisions.  As  previously  stated,  some  of  those  surveys  are  not  accu¬ 
rate,  but  they  are  official  and  in  general  they  provide  a  suitable  base 
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for  the  surrey.  Locations  and  measurements  are  therefore  accepted 
as  recorded  on  the  Land  Office  plats  unless  the  field  work  proves 
them  to  bo  in  error. 

If  a  preliminary  examination  of  the  township  to  be  eurveyed 
shows  that  it  contains  only  a  few  isolated  outcrops  of  coal  beds  and 
no  continuous  ex|H>surea,  the  geologist  locates  tho  outcrops  by  tri¬ 
angulation  and  sketches  their  inferred  locations.  For  the  triangula- 
•  tion  two  convenient  land  oornera  are  selected  from  which  to  begin 
work,  and  for  a  base  line  the  distance  given  on  the  land  plats  is  used, 
it  being  assumed  that  this  distance  has  been  correctly  determined 
in  ^the  land  nurveys.  The  corners  thus  selected  are  located  on  a 
plane  table  sheet,  and  from  them  other  triangulation  stations  are 
established  over  the  field  and  their  elevations  determined  by  vertical 
angles,  as  already  described.  After  enough  points  to  control  tho 
work  in  the  township  have  been  established  the  goologist  makes  a 
detailed  examination  of  the  coal.  He  goes  to  each  outcrop  and  digs 
or  bores  through  the  bed  to  learn  the  thickness  of  each  bench  of 
coal  and  of  each  parting  and  to  obtain  namplea  of  the  coal  for  study 
or  analysis. 

After  the  bed  has  been  examined  snd  the  dip  of  the  strata  has  been 
measured  the  position  of  the  outcrop  is  located  on  the  plane  table, 
sheet  and  the  elevation  determined. 

The  examination  of  the  ooal  bed  is  most  important.  It  must  be 
made  carefully  and  accurately.  Each  geologist  who  surveys  coal 
land  is  told  that  “  every  inch  of  the  bed  must  be  critically  examined.” 
If  the  inspection  shows  that  thq  poa|  may  contain  more  (ban  (ht 
D'u-nul  Itfrcmilufi*  of  impurllloi  i  rvpwsimUtlv*  Mmple  la  select*! 

and  taken  to  cainp,  whore  an  ash  test  is  made  with  a  small  portable 
chemical  outfit.  If  there  are  mines  in  the  area  a  sample  is  procured 
aocording  to  the  prescribed  method  (see  p.  106)  and  is  sent  to  the 
chemical  laboratory  for  analysis.  The  strata  in  which  the  coal  is 
found  are  also  carefully  examined  to  obtain  any  additional  infor¬ 
mation  they  rnay  give  concerning  the  depth  and  continuity  of  the 
coal  beds  where  they  are  covered. 

The  triangulation  method  of  location  described  above  suffices  in 
areas  where  there  are  only  a  few  small  outcrops  of  coal  beds,  but  in 
townships  which  contain  more  than  a  few  outcrops  or  in  which  the 
beds  can  be  traced  the  outcrops  must  be  accurately  located  by  stadia 
traverse  in  addition  to  the  triangulation.  If  the  triangulation  and 
stadia  work  are  done  properly,  locations  should  be  correct  within  20 
feet  snd  elevations  within  6  feet. 

In  work  of  this  kind  the  surveyor  traverses  the  outcrop  of  tho  coal 
bed  and  with  the  aid  of  an  aasistant  and  instruments  ho  locates 
points  st  short  intervals  along  the  line  of  outcrop  and  sketches  its 
position  between  theso  points.  All  such  locations  are  tied  to  land 
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oorntri  itocunlelj  with  Instruments,  and  ths  elevation  of  each  point 
is  ascertained,  so  that  the  underground  relations  of  the  bed  can  be 
determined. 

The  number  of  sections  msasured  along  the  outcrop  of  the  bed  de¬ 
pends  on  the  local  conditions.  If  the  bed  is  variable  it  must  be  ex¬ 
amined  at  short  intervals,  but  if  it  is  regular  tiie  measurements  may 
be  made  farther  apart.  Some  records  show  measurements  only  BO 

•  feet  apart,  whereas  others  are  half  a  mile  or  more,  though  a  shorter 
distance  is  recommended.  There  is  no  definite  number  of  measure- 
ments  to  the  township.  In  sotne  townships  few  are  made,  whereas 

•  in  others  there  are  as  many  as  a  hundred. 

•  At  tli©  same  time  that  the  geologist  is  examining  the  field  he  pro- 

:  come  any  information  which  may  have  been  obtained  by  miners,  pros¬ 
pectors,  well  drillers,  or  othera  making  axcavationa.  Such  informa¬ 
tion  ordinarily  consists  of  records  of  wells,  drill  holes,  and  mine 
ahafts,  mine  maps,  both  exterior  and  interior,  records  of  production 
and  use,  etc.,  and  is  of  great  value  in  tha  proper  classification  of  the 
land. 

This  method  may  be  applied  equally  well  to  materials  oilier  than  . 
coal  if  they  occur  in  or  in  a  definite  relation  to  stratified  beds,  and 
with  modifications  it  may  be  and  is  adapted  to  loss  regular  deposits 
of  metalliferous  minerals.  Its  chief  application,  however,  in  actual 
Survey  practice  is  in  the  ooal  fields  of  Uio  plains  region,  where  the 
recent  and  more  aocurate  Land  Office  plats  are  available  m  bases. 

aiCOOHMAlSSAMOB  BUB  IB  If. 

Hoconnalwiann*  •urveya  »re  ordlnxrily  only  prtllmlnftry  and  thoea 
made  for  purposes  of  classification  are  intended  to  determine  the 
general  distribution  of  tho  mineral  deposits  in  areas  which  have  not  ‘ 
been  described  by  geologists  or  which  may  have  been  examined  only 
casually  or  with  some  other  problem  in  mind  than  that  of  dis¬ 
covering  minerals  of  economic  value.  If  no  reliable  information  is 
at  hand  concerning  an  area  containing  public  land,  a  geologist  makes 
a  reconnaissance  to  determine  the  best  method  of  work  to  he  followed 
if  minerals  are  found. 

The  method  of  reconnaissance  varies  with  the  character  of  the 
oountry  to  he  examined.  If  the  oountry  is  suitable  for  the  use  of  the 
plane-table  method  of  surveying,  the  geologist  uses  that  method,  lie 
proceed*  in  the  manner  already  doecrilied  hut  on  a  smaller  scale  and 
with  less  detail.  If  the  country  can  be  readily  crossed  and  little  accu¬ 
racy  is  required,  tho  geologist  starts  with  an  assistant  and  travels  by 
buggy  to  the  points  to  he  examined.  He  determines  his  location  from 
tra  verses  based  on  hand-compass  readings  to  give  direction  and  on 
counted  revolutions  of  the  buggy  wheel  to  give  distance.  These 
traverses  are  tied  to  known  points  wherever  possible,  and  the  inter- 
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mediate  locations  are  adjusted  from  them.  If  the  country  can  not  he 
crossed  in  a  vehicle,  the  geologist  goes  on  horseback  or  on  foot  and 
determines  direction  at  before  and  distance  by  counting  tho  number 
of  paces  taken  by  horse  or  man.  This  method  gives  considerable 
accuracy  in  location  and  provides  an  adequate  basis  for  determining 
the  general  mineral  or  nonmineral  character  of  au  area. 

State  or  county  maps  furnish  locations  for  the  geologist  on  eome 
reconnaissance  trips.  When  working  with  such  a  map  he  starts 
from  a  town,  post  office,  or  some  point  shown  on  the  map  and  proceeds 
toward  aome  other  point  also  shown.  To  obtain  his  location  at  inter¬ 
mediate  points  he  estimates  distance  and  direction  and  records  his 
observations  with  regard  to  the  estimated  locations.  This  method  is 
seldom  used,  because  of  its  inaccuracy,  and  It  ia  never  used  to  procure 
final  data  for  land  classification.  It  was  found  applicable  to  condi¬ 
tions  in  one  of  tlie  Weutern  States  where  large  arena  were  withdrawn 
on  the  basis  of  a  report  (hat  later  proved  to  he  erroneous.  In  this 
State  tl\«  general  reconnaissance  proved  the  area  to  contain  no  ooal 
of  value;  hence  no  careful  examination  was  required. 

muO-UHD  SDBVKrS. 

Public-land  surveys  made  by  the  General  Land  Office  result  in  the 
official  township  maps  which  are  the  hasia  of  all  land  titles  and  to 
which,  therefore,  all  data  on  land  classification  must  finally  he  ad¬ 
justed.  The  system  now  in  use  was  adopted  in  essentially  ita  present 
form  in  1785.  Under  this  system  a  certain  initial  point  U  flrut  se¬ 
lected  through  which  a  north-south  linn,  called  |  prlnoipnl  m#rlc|l»n, 
ind  an  east-wont  line,  oallod  a  base  lino,  are  run.  At  auccenalva  Inter¬ 
vals,  usually  24  miles,  north  and  south  of  the  base  line  standard 
parallels  or  correction  lines  are  established  parallel  to  the  base,  and 
similarly  at  intervals  east  and  west  of  the  principal  meridian  guide 
meridians  are  established,  Because  of  tho  convergence  of  meridians 
toward  the  poles  these  guide  meridians  are  not  parallel  to  tho  prin¬ 
cipal  meridian  hut  approach  it  toward  the  north.  In  order  to 
correct  this  narrowing  (he  guide  meridians  are  offset  at  each  stand¬ 
ard  parallel  and  started  anew  northward  at  their  original  dis¬ 
tance  apart.  The  quadrilateral  thus  defined  is  subdivided  into 
townships,  each  approximately  0  miles  square,  and  each  township  in 
turn  ia  divided  into  86  sections  1  mile  square.  Each  section  ia  fur¬ 
ther  subdivided  into  quarters,  and  each  of  thoeo  is  hold  to  coutain 
four  40-acre  tracts,  or  quarter-quarters,  the  smallest  commonly  rocog- 
nized  legal  subdivision  of  the  public-land  system.  Appropriately 
marked  monumenty  are  set  at  all  township  and  section  corners  and  at 
the  middle  points  of  the  side  lines  of  sections,  thus  indicating  the 
limits  of  the  quarter  sections.  Posts  indicating  the  quartcr-quartera 
are  not  set,  hut  this  unit,  and  indeed  in  special  cases  smaller  units  of 
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10-acre  or  even  8)-acre  tracts,  may  bo  rocognlxed  In  land  classifica¬ 
tion. 

This  general  plan,  where  properly  carried  out.  Is  aimple  and  effeo- 
tlve  and  has  furnished  a  satisfactory  basis  for  land  records  and  titles 
for  more  than  a  century  and  a  quarter.  Its  execution,  however,  has 
not  in  all  localities  been  satisfactory.  For  a  great  many  years  the 
work  was  done  by  contract  under  State  surveyors  general,  despite 
tho  repeated  and  urgent  requests  of  many  Commissioners  of  the  Gen¬ 
eral  Land  Office  for  authority  to  do  the  work  directly.  In  earlier 
years  the  contracts  were  sometimes  distributed  as  rewards  for  po¬ 
litical  services,  and  the  inspections  were  not  always  of  a  character 
to  guard  against  the  acceptance  of  inadequate  surveys.  Some  of  the 
contracts  were  obtained  by  honest  men  who  did  their  work  well,  but 
others  fell  to  inefficient  or  dishonest  contractors  who  made  poor  sur¬ 
veys  or  none  at  all,  although  they  prepared  township  plats  which 
were  submitted  under  oath  as  to  their  accuracy  and  which  were  ac¬ 
cepted.  In  the  older  fraudulent  surveys  of  this  type  all  sorts  of 
errors  and  omissions  are  encountered.  In  certain  localities  no  monu¬ 
ments  can  be  found  and  there  is  every  reason  to  believe  Out  the  lines 
were  never  run.  In  other  localities  the 'work  was  done  so  carelessly 
Out  the  corner  posts  are  found  far  from  the  proper  locations.  The 
General  Land  Office,  under  the  contract  system,  required  that  monu¬ 
ments  were  to  be  made  of  atone  wherever  it  could  be  procured,  but 
the  use  of  wooden  posts  was  permitted  in  other  places.  In  some  lo¬ 
calities  where  advantage  was  taken  of  this  permission  the  stakes  set 
were  ao  small  or  so  poorly  died  in  position  aa  to  constitute  merely  a 
nominal  observance  of  the  requirements,  And  many  of  the  stakes  thus  . 
set  have  disap|K*ared. 

Within  recent  years  the  Land  Office  has  adopted  Ute  plan  of  mark¬ 
ing  cornera  permanently  by  deep-set  iron  posta  and  lua  been  au¬ 
thored  by  Congress  to  make  surveys  directly  instead  of  by  contract 
Theso  modern  Burveya  provide  a  highly  satisfactory  basia  for  land 
titles,  and  some  of  the  special  surveys  nude  on  the  Indian  reserva¬ 
tions  by  a  combination  of  cadastral  and  topographic  methods  are 
models  of  complete  and  satisfactory  base  mapping. 

For  purposes  of  laud  classification  it  is  iin|>eratlve  that  the  data 
procured  by  the  geologist  shall  be  tied  to  the  land  net  because  his 
classifications  must  be  expressed  in  terms  of  the  public-land  surveys. 
Furthermore,  these  identifications  must  be  exaot,  be>cauae  it  luny  oc¬ 
casionally  be  necessary  to  estimate  values  of  the  public  lands  in  tracts 
of  40  acres,  10  acres,  or  even  2|  acree.  It  is  obvious  that  in  eucli  cases 
the  land  lines  must  have  been  accurately  run  and  the  corners  euffl- 
ciently  well  established  to  permit  undoubted  identification.  In  a  few 
places  classification  has  been  impossible  because  the  land  lines  could 
not  be  found  and  the  official  surveys  could  therefore  not  be  identified. 
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Ths  geologist,  on  returning  to  the  office  from  a  field  examina¬ 
tion  of  land  for  the  purpoee  of  classification,  informally  presents  to 
the  appropriate  section  of  the  board  a  general  outline  of  his  work 
tho  area  ooveied,  and  the  problems  met.  Thereupon  the  eection  d<J 
cidea  the  particular  form  of  map  and  report  desired.  The  essential 
factor  in  determining  in  just  what  form  the  data  shall  be  submitted 
is  tho  requirement  that  all  pertinent  facts  determined  by  (he  field 
investigator  shall  be  recorded  and  that  the  finished  rejmrt  shall  be 
as  accurate  as  the  field  work  in  location  and  interpretation.  The 
importance  of  accuracy  and  completeness  becomes  apparent  when  it 
is  realized  that  the  record  once  submitted  must  form  the  basis  not 
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only  for  the  classification  of  the  land  as  mineral  or  nonmineral,  a 
classification  which  may  affect  the  interests  of  a  large  number  of 
people,  but  also,  in  the  case  of  coal  land,  for  valuations  aggregating 
millions  of  dollars.  As  sn  example,  a  copy  of  a  township  classifica¬ 
tion  and  valuation  plat  a  a  transmitted  to  the  General  Und  Office  is 
given  in  figure  1.  In  June,  1012,  private  individuals  purchased  from 
the  Government  sec.  12  of  this  township,  for  which  they  paid  the 
classified  price  as  shown,  amounting  to  over  a  quarter  of  a  milliou 
dollars. 

In  general  the  data  are  oompilod  by  the  field  geologist  from  his 
original  maps  and  notes  in  two  forma.  The  first  consists  of  a  small- 
scale  map  with  an  accompanying  general  report  presenting  the  re 
nulls  of  a  study  of  the  whol®  field.  In  this  report  the  geologist  dis¬ 
cusses  the  stratigraphy  and  structure  of  the  field  as  well  as  the  oc- 
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currcnoa  of  economically  important  minerals.  On  the  map  acooin- 
panying  tliia  report  moat  of  the  finer  delaila  are  omitted  and  only 
geologic  formations  and  the  outcrops  of  coal,  phosphate,  or  oil  aands 
are  shown.  The  general  report  on  a  field  oontains  a  description  of 
all  that  is  known  of  Iho  physical  and  choinical  pro|xrtica  of  the 
minerals  occurring  in  that  field.  Thia  report  then  serves  as  a  basis  for 
a  set  of  general  minutes,  in  which  the  appropriate  section  of  the  hoard 
outlines  the  application  of  the  regulations  governing  the  classifica¬ 
tion  of  lands  containing  thou*  minerals  to  that  particular  field. 
After  the- general  report  has  been  considered  by  the  pro|>er  section 
and  the  general  minutes  have  been  written,  the  field  geologist  pre¬ 
pare*  the  classification  data  and  in  the  cauo  of  ooal  land  inukes  the 
valuation,  under  the  immediate  au|xrvision  and  with  the  assistance 
of  some  member  of  (lie  ooal  section  of  the  board.  Later  the  reoord 
is  reviewed  and  passed  on  in  detail  by  the  entiro  section.  Each  40- 
acre  tract,  and  sometimes  even  each  2|-acre  tract,  ia  considered  indi¬ 
vidually  and  all  facta  affecting  its  classification  aa  mineral  or  non- 
minerul  are  weighed.  A  report  of  tile  proceedings  of  the  section  for 
oach  township  is  prepared,  giving  in  dotail  the  result  of  the  classifi¬ 
cation  and  the  reasons  therefor.  This  report  bocomea  part  of  the 
permanent  records  of  the  land-classification  board. 

Detailed  reports  on  each  township  examined,  with  accompanying 
large-scale  ma|>s,  constitute  the  second  form  of  data.  These  are  pro- 
pared  in  addition  to  the  general  report  for  all  areas  on  which  the 
smaller-scale  map  will  not  suffice  for  classification.  On  these  large- 
•cale  township  maps  every  feature  that  Is  possible  of  cartography 
portrayal  is  represented— (he  outcrops,  dlpe,  and  measured  thick- 
n eases  of  all  coal  or  phosphate  beds  or  oil  bands,  all  roinee,  prospects, 
or  lodes,  the  location  of  theoe  feature*  with  respect  to  established 
land  lines,  and,  if  essential,  the  topography  of  the  surface.  Each 
map  is  supplemented  by  •  description  which  gives  the  dates  and 
methods  of  field  work,  the  condition  of  land  surveys,  the  proximity 
to  railroads,  and  a  discussion  of  the  geology.  In  the  valuation  of 
Coal  land  all  calculations  by  which  the  prioe  per  acre  for  each  tract 
has  been  derived  are  given  in  detail. 

Those  reports  and  maps  are  all  permanently  mounted,  arranged 
In  order  of  Stato,  range,  nnd  township  in  looms  leaf  locking  binders, 
and  filed  in  fireproof  steel  cases.  As  new  information  is  acquired, 
from  whatever  source,  with  regard  to  the  mineral  character  of  any 
township,  it  is  added  in  its  proper  place  in  the  binder.  Such  in¬ 
formation  consists  of  reports  from  field  agents  of  the  General  Land 
Office,  datf  obtained  by  members  of  the  Geological  Survey  on  subse¬ 
quent  examinations,  affidavits  of  public-land  claimants,  and  other 
matter.  Tho  original  field  ahoota  and  notebooks  aro  likewise  de- 
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posited  In  the  file*  ot  tha  land-classification  board  and  ara  always 
readily  available  for  use.  Card  indexes  are  maintained  covering 
both  seta  of  file*. 

COAX  LAN  DA. 

.  rumrost  or  cla  sain  cation. 

Dy  act  of  March  8,  1873,  Congress  provided  for  the  sale  of  coal 
lands  belonging  to  the  United  States,  specifying  the  conditions  of 
sale  and  the  minimum  prices.  To  carry  out  the  act  it  ia  necessary 
to  determine,  first;  what  lands  are  coal  lands  (classification),  and 
second,  at  what  price  they  shall  be  aold  (valuation).  To  give  uni¬ 
formity  to  Executive  action  in  Urn  work  certain  rules  have  been 
prepared  by  tbe  Geological  Survey  and  approved  by  the  Secretary 
of  the  Interior  under  the  title  “Regulations  for  the  classification 
and  valuntion  of  coal  lands.*'  These  regulations  provide  exclusively 
for  the  classification  and  valuation  of  coal  lands  und  are  not  to  be 
confused  with  the  regulations  providing  for  the  disposition  of  coal 
lands  issued  by  the  Land  Office  under  the  title  “Cool  land  laws  and 
regulations  thereunder."  It  is  the  province  of  the  Geological  Sur- 
.  vey  to  determine  what  lands  are  underlain  by  coal  within  the  limits 
aet  by  tho  claaaification  regulations,  and  to  it  ha*  also  been  assigned 
the  work  of  valuing  the  lands  classified  aa  coal  land.  Classification 
and  valuation  must  follow  three  antecedent  steps— (1)  the  adoption 
of  regulation*  formulating  the  principles  and  practice  which  are 
to  govern  classification  and  valuation;  (2)  the  field  examination  to 
delcrmlno  the  presence,  ponition,  quality,  and  other  features  of  the 
ooal  in  the  land;  (8)  the  assembling  of  the  field  data  in  aucli  form 
as  to  facilitate  the  work  of  classification  and  valuation  by  making 
possible  the  simultaneous  consideration  of  all  the  facta.  Finally, 
classification  and  valuation  involve  a  consideration  of  all  Die  known 
facts  to  determine  what  legal  subdivisions  of  land  are  coal  lands 
under  the  regulations  and  at  what  price  they  shall  be  bold. 

Preliminary  to  the  detailed  consideration  either  in  the  field  or 
office  of  any  area  believed  to  contain  valuablo  coals  the  lands 
are  withdrawn  from  entry  under  the  authority  of  tho  act  of  June 
25,  1010  (30  Stub,  847),  aa  amended  by  the  act  of  August  21.  1012 
(37  Stat.,  407).  A  typical  coal-land  withdrawal  ordor  ia  appended 
with  the  accompanying  letter  of  transmittal: 

PmitMixT  or  TUI  iNTiaioa. 

United  Bntu  Oioiouicil  Bvurr, 

H'tttMnfflon,  January  tt,  IHS. 

Tba  boDorabU  tha  BaoarrABT  oar  tub  Intkuioo. 

Bu:  Information  on  flla  In  tba  Hurrey  Indicate*  that  tba  land  Haled  below 
contain*  valuabla  depotlla  of  coal,  nod  I  therefore  recommend  the  tubmlsalon  to 
7 88 1>4* — Bull.  Ml — 14- — 0 
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tt>«  President  for  appropriate  action  ef  Um  fottewtof  onlav  of  vrltkdravral. 
Involving  1,000  acre*. 

Varjr  reAjiectfully,  Qao.  Otis  Burni, 

Dlreotor. 

*  Januasv  28,  1918. 

Iteapoct  fully  nfimd  fea  (8*  PtmM«b|  with  torarabU  rtcowiDcsdiUoa 

Siuun.  Aoaws. 

AeilHf  Htortltrf. 

Omm  a*  Wiranivu. 


Opal-land  withdrawal — Montana  No.  10. 

Under  and  pnrauant  to  tba  previsions  of  tha  act  af  Ooo^raaa  approved  Juno 
28.  1010  (08  But,  847),  ouUtled  ‘‘An  act  to  anthorlao  (bo  President  of  tha 
United  Blatea  to  make  withdrawals  of  public  lands  In  csrUIn  cases,"  as  amended 
by  act  of  OonyTcas  approved  Aerial  24,  1012  (Public  No.  818),  and  subject  to 
tha  provisions  of  tba  act  of  Oooirees  approved  Juno  22,  1010,  entitled  “An  act 
to  provide  for  agricultural  entries  on  coal  lamia,"  aa  amended  by  tha  act  of 
Oongreea  approved  April  80,  1012  (Public  No.  141),  It  la  hereby  ordered  that 
the  following  described  lands  be,  and  the  so  in  a  are  hereby,  withdrawn  from 
settlement,  location,  sals,  or  entry  and  reserved  for  clandflcallou  with  respect  to 
ooel  values: 

Maalana  meridian. 


T.  I  N,  K.  I  M.,  sec.  28,  NO.  |.  B|  J 
a«c.  28.  B2L  ll 
aoc.  88.  U.  || 
sec.  80,  all. 

Wh.  R.  Taw. 

fSwMad. 

Jamuast  29,  1918. 

mnthoos  or  ot-AMinoATioM, 
mn*cmj»g  nrroLvm 

In  preparing  the  regulations  for  classification  throe  principles  trs 
paramount:  (1)  The  regulations  must  be  based  on  demonstrated 
facts  or  on  well-founded  and  generally  accepted  inferences;  (2)  they 
must  be  babied  on  all  the  stable,  pennanent  factors  involved;  (8) 
they  muut  be  as  definite  yet  withal  an  simple  as  possible.  Ideally  tho 
regulations  should  be  so  aimplo  that  anyone  at  all  acquainted  with 
the  subject  could  correctly  apply  them,  and  they  Bhould  be  ao  definite 
aa  to  admit  of  little  or  no  disagreement  in  interpretation.  Neither 
of  these  ideal  requirements  can  be  realized. 

The  workability  of  coal  at  a  given  point  to-day  depends  on  factors 
of  two  ty|>ea.  Those  of  the  first  typo — such  aa  quality,  thickness, 
and  depth — are  intrinaic;  those  of  the  second  type — such  aa  rail* 
road  transportation  and  market* — are  extrinsic.  To-day  the  citrin- 
aic  factors  inny  determine  absolutely  the  commercial  workability  of 
a  !>ed  of  coil  at  any  locality.  A  coal  bed  75  milea  from  a  railroad 
and  50  miles  from  the  nearest  town,  no  matter  how  valuable  it  may 
be  aome  day,  ha*  to-day  a  value  that  ia  purely  prospective,  depend¬ 
ing  on  an  unknown  factor — tho  time  when  transportation  shall 
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reach  it.  A  now  railroad  may  “  maks "  a  coal  mining  district  by 
opening  new  market*  or  may  *'  break  "  it  by  bringing  in  competition 
lhat  it  can  not  meet.  To  b«  atable,  therefore,  the  regulations  must 
be  based  direotly  on  the  intrinsio  faotors  Involved.  Tracts  classified 
as  noncoal  land  are  disposed  of  as  such  without  further  question  ss 
to  their  content  of  coal.  Classification  should  therefor*  anticipate 
and  assume  the  ultimate  coining  of  conditions  favorable  for  mining 
and  marketing  any  coal  if  the  coal  is  otherwise  workable. 

If  an  18-inch  coal  of  a  certain  grade  occurring  under  certain  con¬ 
ditions  is  workable  In  Missouri  to-day,  hundreds  of  thousands  of 
tons  being  mined  yearly,  it  would  appear  to  be  a  reasonable  assump¬ 
tion  that  a  coal  of  like  thickness  and  quality  occurring  under  simitar 
conditions  elsewhere  will  be  workable  some  day  and  should  there¬ 
fore  be  classed  as  a  workable  coal;  especially  does  thin  assump¬ 
tion  appear  reasonable  wlien  it  ia  considered  that  everywhere  the 
tendency  in  to  egtend  the  limits  of  workability.  Coal  mining 
has  nearly  always  been  conducted  on  a  very  close  margin.  In  any 
new  field— and  most  of  the  .coal  fields  of  the  West  to-day  are 
new— only  the  most  accessible;  thickest,  and  beat  of  the  coal  l>eds 
can  be  worked  at  a  profit.  Twenty  years  hence  the  most  accessible 
coal  will  have  been  largely  mined  out  and  mining  will  lie  done  on 
coal  that  ia  a  little  lees  accessiblefand  that  costs  a  little  more  to 
mine  and  that  necessarily  will  sell  at  a  little  higher  pries.  This 
higher  price  will  permit  the  mining  of  other  coal— a  little  thinner 
and  a  little  poorer— which  could  not  be  mined  profitably  to-day,  and 
tho  process  will  continue  nntil  all  coal  within  minnble  limits  ia  ex- 
h  a  tinted,  Th®  regulation*  attempt  to  tlefina  what  these  minahle  limit* 
are,  not  in  view  of  the  conditions  lhat  may  exist  as  the  coal  supply 
approaches  absolute  exhaustion,  but  in  view  of  actual  practice  to¬ 
day  under  favorable  conditions  of  transportation  and  of  market. 

/ 

VAVTOAJ  DWOLVBI). 

uavsTiALs  or  wokKAaiurr. 

Tl»o  workability  of  any  coal  will  ultimately  be  determined  by  two 
offsetting  factors — (1)  its  character  and  best-giving  quality,  whence 
comes  its  value,  and  (2)  its  accessibility,  quantity,  thickness,  depth, 
and  other  conditions  that  affect  the  oust  of  its  extraction.  It  must 
be  considered  a  workable  coal  if  its  value,  as  determined  by  its  char¬ 
acter  and  heat-giving  quality,  exceeds  the  cost  of  extraction,  either 
as  judged  by  actual  experience  at  tho  poiut  where  it  is  found  or  as 
judged  by  actual  experience  on  similar  coals  similarly  situated  else¬ 
where.  There  are  no  absolute  limits  to  any  of  tho  factors.  The  min¬ 
ing  of  I  inch  of  coal  that  may  involve  the  mining  of  8  feet  of  rock  ia 
physically  possible  but  would  not  pay.  Moot  unworkable  ooal  beds 
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lack  oot  or  more  of  throe  things — quality,  Ihlckneaa,  accessibility 
Uiat  U,  they  are  too  poor,  too  thin,  or  too  deep.  Other  things— ouoh 
a>  poor  roof,  gas,  water,  faults,  pitch,  and  lack  of  timbei— may 
render  mining  difficult  and  temporarily  unprofitable,  but  moat  or  all 
of  them  are  subject  to  engineering  control.  They  may  depreciate 
the  value  of  the  coal  and  defer  its  mining  but  may  not  make  it 

•  unworkable. 

qaiim. 

Coal  la  essentially  a  fuel.  The  heat  afforded  by  burning  coal  Is 
derived  mainly  from  its  csrbon  and  the  hydrogen  that  ia  freo  to 
bum.  Associated  with  theee  are  oxygen,  nitrogen,  water,  end  ash. 
A  pound  of  tho  beet  coal,  which  contains  about  00  per  cent  of  carbon 
and  M  available  ”  hydrogen  and  10  per  cent  of  the  other  ingredients, 
will  yield  from  14,000  to  10,600  British  thermal  units.  A  British 
thermal  unit  (“B.  t  u.M)  U  the  amount  of  heat  required  to  raise  the 
temperature  of  1  pound  of  water  1*  F.  under  certain  standard  condi¬ 
tions.  Poorer  ooals  contain  larger  percentages  of  noncombuatible 
constituents  snd  correspondingly  lees  carbon  snd  available  hydrogen,  • 
and  their  heating  valuo  (in  British  thermal  units  or  other  units  of 
measurement)  ia  reduced  in  much  tlie  same  ratio.  On  analysis  some 
ooala  show  a  oontent  of  all  impurities  that  ia  in  excess  of  the  averuge; 
others  show  sn  excess  of  ash  or  water  only;  but  whether  the  increase 
is  in  ash  or  water,  or  both,  its  effect  is  to  decrease  tho  heating  value 
of  the  coal  as  expressed  in  B.  L  u.  Instead,  therefore,  of  specifying 
the  maximum  quantity  of  ash  or  water  allowable  in  a  commercial  or 

palablo  coal  Uieivgvlsliona  fix  a  minimum  valuo  in  B,  t,  u,  which  will 

cover  either  one  or  any  combination  of  tlieas  two  or  any  othrr  Impuri¬ 
ties.  The  limit  of  allowable  impurity  in  a  salable  oool  is  affected  by 
the  facta  that  very  wet  coals  may  be  improved  by  air  drying  and  that 
coals  which  are  very  high  in  ash  may  usually  be  improved  by  washing 
or  may,  |>erbap3,  be  used  in  a  producer  gas  plant  The  possibility  that 
improvements  may  be  devised  in  the  utilization  of  cool-such  as  its 
entire  utilization  at  the  mine  for  producing  clrctrio  power-makes  the 
determination  of  the  powest  limit  of  usable  quality  of  coal  diffl- 

•  cult  and  very  uncertain.  Again,  in  a  study  of  the  B.  t  u.  value 
’of  low  grade  coals  that  are  now  worked,  difficulty  is  encountered  in 

the  fact  that  many  of  the  earlier  samples  taken  were  weathered  coal. 
On  aocount  of  the  possible  improvement  of  the  quality  of  the  coal 
by  drying  or  by  washing,  the  lowest  limit  of  usable  quality  is  fixed 
by  analysis  of  an  air-dried  sample,  and  if  the  coal  as  obtained  in  the 
mins  contains  a  very  high  percentage  of  ash  the  possibility  of  its 
Wing  washed  ia  considered.  Analyses  of  samples  of  ooal  cut  in  lbs 
mine  from  unweathcred  coal,  according  to  the  practice  of  the  deo- 
logical  fcjurvey  and  the  Bureau  of  Minos,  indicate  that  any  coal  mined 
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commercially  In  the  United  States  to-day  will  yield,  after  being 
washed  or  air  dried,  at  least  8,000  B.tu.  This  figure  haa  therefore 
been  fixed  as  the  minimum  B.  L  u.  vslue  of  sny  coal  that  shall  be  con¬ 
sidered  workable.  In  practice  Die  wished  product  of  sny  ooal  aub- 
ject  to  washing  must  have  at  least  60  per  cent  of  the  weight  of  the 
unwashed  coal.  The  waehability  of  any  oosl  ia  determined  on  a 
sample  of  one-quarter  inch  size  by  a  float  and  sink  test,  the  liquid 
used  having  a  specific  gravity  of  1.6.  Even  if  its  worksbility  is  thus 
indicitcd  in  the  Isboratory  it  can  not  be  considered  workable  unices 
there  la  sufficient  water  in  the  field  for  washing  it. 

Tuioxmm*. 

Mote  ooal  is  unworkable  because  It  is  too  thin  than  for  sny  other 
reason.  The  result  of  a  study  of  the  relative  ccet  of  mining  in 
relation  to  Die  thickness  of  beds  is  given  on  pages  6A-86. 

For  the  purpose  of  classification  a  careful  study  was  made  of  tho 
thicknesses  of  coala  that  are  actually  mined  in  a  large  commercial 
way.  Many  of  the  facts  disclosed  by  this  study  have  been  published.* 
By  platting  these  with  reference  to  the  B.  t.  u.  oontent  of  the  ooal  it 
became  evident  that  in  actual  practice  coals  yielding  10,000  B.  t.  u.  are 
worked  with  profit  down  to  a  thickness  of  18  or  II)  inches,  that  coala 
yielding  12,000  B.  t  u.  are  worked  down  to  14  or  16  inches,  and  that 
better  coals  are  mined  from  beds  still  thinner.  Some  coals  of  the  quali¬ 
ties  mentioned  are  mined  from  beds  that  are  thinner  than  those  noted 
above,  but  under  ver7  exceptional  conditions.  In  considering  the  low- 
grade  coals  three  ajiedal  factors  mind  be  noMi  (1)  Mi*t  of  them 
oocur  In  rock*  of  more  rooent  age  than  the  others,  which  have  l*>en 
less  affected  by  mountain-making  forces  and  are  therefore  lees  indu¬ 
rated.  On  (hta  account  it  is  Iboiigbt  that  future  extensive  mining 
may  ohow  the  frequent  necessity  of  leaving  some  of  the  ooal  for 
roof  and  of  leaving  larger  pillars.  (2)  Owing  to  the  air-drying  loea 
in  very  wet  ooala  they  are  likely  to  shrink  considerably  before  they 
are  marketed.  (8)  If  the  low  11.  L  u.  value  of  these  ooals  ia  due  to 
their  high  content  of  ash  an  allowance  should  be  made  for  loss  in 
washing.  For  these  reasons  tho  minimum  thickness  for  beds  of  tho 
low  grade  coala  is  sot  much  higher  in  proportion  to  B.  L  u.  valuo  than 
for  beds  of  coala  of  highor  griule. 

The  minimum  minable  thickness  of  bod  is  fixed  at  14  incite*  for  all 
coals  having  more  than  12,000  B.  t.  u.  For  ooala  having  lem  than 
12,000  B.  t.  u.  the  minimum  minable  thicknesa  increases  at  the  rate 
of  one-tenth  inch  for  each  decrease  of  100  II.  t.  u.  down  to  11,000, 
then  at  the  rate  of  one-tenth  inch  for  each  60  B.  t.  u.  down  to  10,600, 
then  at  the  rate  of  one-tenth  inch  for  each  25  B.  t.  u.  from  10,600 

*  n«b»r,  C.  A..  t>»p«h  «*J  minimum  thlckom  of  co*  I  ••  llnlUn«  focloco  U  »*!»«• 

Uoa  of  CO* I  UlMUt  Hull.  0.  a  0**L  «ux»*jr  No.  431.  1BI0.  99  04-03. 
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down  to  10,000.  The  Increase  lor  coal*  yielding  lees  then  10,000 
B  t.  u.  ie  et  the  rate  of  one-tenth  inch  for  each  decrease  of  10  B.  t.  u. 
in  the  coal.  The  following  table  giv«  the  thickneeaee  for  B.  L  u.  of 
even  five  hundred*: 


IMnImurrt  IAIoLmwn  for  ooo*  kmniiodo  B.  I.  «. 
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An  Important  question  that  frequently  arteea  it,  What  value.  In 
relation  to  thick ness,  shall  be  given  to  aplit  or  broken  beds!  The 
general  practice  of  the  United  Stale*  Qeological  Survey  in  classifying 
coals  has  been  to  give  a  split  l>ed  the  value  of  an  unbroken  bod  with 
which  it  can  fairly  l>e  compared.  It  is  evident  that  a  solid  8-foot  bed 
ia  worth  more  than  two  18-inch  benchee  separated  by  fl  inches  of  clay 
or  ahalo.  After  careful  etudy  the  Survey  adopted  the  simple  expedi¬ 
ent  of  prescribing  that  any  parting  or  bench  of  bone  or  impure  coal 
included  in  a  bed  injured  the  value  of  the  coel  of  the  bod  in  amount 
equal  to  the  thickness  of  the  parting.  Thus  the  split  bed  just  cited, 
with  it*  0-inch  parting,  ia  regarded  aa  equivalent  to  a  solid  bed  80 
inches  thick  (30  inches  of  coal  minus  0  inches  of  parting  equals  80 
Inches).  If  llitt  benches  on  cKhar  «(<U  of  tlm  purling  arc  not  of  th# 
same  thickness  the  thickness  of  the  parting  is  deducted  from  the 
thickness  of  live  thinner  bench.  It  is  not  necessary  to  consider  the 
wholo  thickness  of  a  coal  IhhI.  It  is  the  practice  of  the  Survey  to 
start  with  the  beat  bench,  if  in  itself  not  of  workable  thickness,  and 
to  add  the  thicknens  of  lha  next  bench  above  or  below  after  deducting 
the  thickness  of  the  intermediate  parting.  If  the  whole  bed  thus 
included  is  still  not  of  workablo  thickness  and  more  benches  eiist 
above  or  l»elow,  the  thickness  of  these  lynches  ia  added,  after  sub¬ 
tracting  the  thickness  of  the  parting  between  them  and  the  principal 
bench.  If  a  parting  ia  thicker  than  the  thinner  adjoining  coal 
bench,  that  bench  ia  considered  aa  baviug  no  value.  This  practice  ia 
best  illustrated  by  a  group  of  concrete  examples.  (Sec  fig.  2.) 

Aa  a  matter  of  practice  two  ootl  layers,  each  workable,  are 
treated  aa  parts  of  a  single  bed  if  the  two  layers  both  exceed  in  thick¬ 
ness  the  parting  between  them  and  the  parting  doe*  not  exceed  8| 
feet.  In  general  two  layers  of  ooal  are  treated  as  two  beds  if  the 
parting  between  them  exceeds  either  on*  in  thicknena,  and  their  work¬ 
ability  ia  determined  on  that  basis. 
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The  criteria  given  in  the  preceding  paragraphs  ere  intended  to 
determine  the  workability  or  nonworkabilily  of  e  coel  measured  et 
any  given  point  Tlie  moat  difficult  problem  iu  classification  ia  the 
determination  of  the  probable  limits  of  workability  of  an  irregular 
coal.  Coal  occurs  in  beds  ranging  in  thickness  from  a  fraction  of 
an  inch  to  100  feet  or  more  and  in  areal  extent  from  a  few  square  feet 
to  thousands  of  square  miles.  Some  beds  maintain  a  nearly  uniform 
thickness  over  hundreds  of  square  miles.  Others  may  be  traced  at 
the  same  geologic  horizon  over  hundreds  or  thousands  of  squars 
miles  but  vary  greatly  in  thickness,  ranging  from  a  few  inches  to 
several  feet  or  back  again’within  a  quarter  of  a  mile.  Every  grade  of 
regularity  or  irregularity  between  theoe  extremes  is  found,  and  it  is 
possible  to  determine  the  “  habit "  of  soma  beds  as  regards  regularity. 

The  simplest  problem  is  that  in  which  two  unequal  measurementa 
on  a  single  bed,  taken  at  different  places,  are  available.  All  such 
beds  are  assumed  to  grade  uniformly  in  thickness  from  the  thicker 
measurement  to  or  through  the  thinner  measurement,  and  a  limit 
to  the  workable  coal  is  thus  fixed  that,  while  it  may  or  may  not  agree 
with  the  unknown  facts,  ia  the  most  probable  limit.  In  general,  a  coal 
bed  that  can  be  traced  continuously  along  tbe  face  of  a  cliff,  as  can 
many  boda  in  tlie  West,  haa  usually  been  assumed  to  extend  under 
the  land  back  from  the  cliff  at  least  one-half  the  length  of  the  cliff 
outcrop,  the  lena  or  bed  having  the  shape  of  a  half-circle,  the  length 
of  the  cliff  outcrop  being  tbe  diameter  of  the  circle.  Obviously,  if 
the  outcrop  runs  along  tbe  cliff  for  many  milee,  the  extension  of  the 
ooal  beck  from  the  outcrop  may  be  modified  by  many  other  factor*, 
inch  as  limit  «f  depth,  or  outcrop  on  tli«  opposite  side  of  thb  hill. 
If  the  bod  outcrops  along  the  cliff  with  irregular  thickness,  only  a 
moderate  extension  of  the  bed  behind  the  cliff  ia  assumed,  the  esti¬ 
mate  being  baaed  on  tha  character  of  the  irregularities  shown  by 
measurements  made  along  the  cliff,  or  by  a  general  knowledge  of  the 
extent  of  the  lenses  of  that  particular  coal  or  of  coals  of  that  group, 
and  depending  on  tlie  general  “  habit "  of  the  bed,  if  known,  and 
also  taking  into  account  all  local  features.  If  tlie  exposed  outcrop 
does  not  extend  in  a  straight  line,  but,  aa  ia  more  common,  runs  in 
and  out  of  ravines,  careful  note  ia  made  of  tlie  thickening  or  thin* , 
ning  of  the  coal  between  one  point  of  measurement  and  another  in 
order  to  detect,  if  |xmsible,  any  general  tendency  of  the  bed  to  thicken 
or  thin  in  any  direction,  and  all  these  measurementa  and  tendencies 
are  taken  into  account  in  determining  tlis  probable  extent  of  the 
lens  in  any  direction. 

Many  beds  studied  are  known  to  be  of  less  than  workable  thick¬ 
ness  in  larger  or  smaller  part,  and  any  measurement  showing  a  work¬ 
able  thickness  on  such  a  bed  must  usually  be  considered  as  a  meas¬ 
ure  taken  at  tbe  center  of  a  small  lens  of  workable  coal.  A  discovery 
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or  measurement  of  a  ooal  bed  by  e  well,  or  by  drilling,  will  have  the 
same  value  as  an  Isolated  measurement  on  the  outcrop.  The  content 
end  shape  to  be  aseigned  to  any  lena  must  depend  on  conditions  and 
are  largely  matters  of  judgment,  and  such  assignments  or  determi¬ 
nations  especially  require  a  wide  knowledge  of  coals  and  of  the  par¬ 
ticular  group  of  ooala  to  which  tlie  bed  under  consideration  may 
belong.  To  insure  uniformity  in  treating  the  thousands  of  ques¬ 
tions  of  this  kind  that  may  arise — for  nearly  every  held  involves 
some,  and  many  fields  involve  a  great  number— the  Geological  Sur¬ 
vey  has  gradually  established  k  series  of  precedents,  and  in  every 
question  the  attempt  ia  made  to  reach  conclusions  by  means  of  mathe¬ 
matical  calculation.  The  limits  of  this  bulletin  will  not  allow  tlie 
consideration  of  these  methods  here. 

SETTS. 

Some  of  the  facta  about  the  deep  mining  of  coal  In  this  oountry 
and  abroad  have  been  presented  and  discusaod  in  an  earlier  bulletin 
of  the  Survey.*  Not  many  years  ago  it  was  the  common  opinion 
and  practice  in  parts  of  the  West  to  consider  aa  ooal  land  only  land- 
on  which  coal  actually  cropped  out,  and  requests  are  still  occasionally 
sent  to  the  Geological  Survey  asking  the  reclassification  of  certain 
land  that  had  been  previously  classified  as  coal  land,  the  writers 
contending,  and  supporting  their  contention  by  abundant  affidavits, 
that  the  land  is  noncoal,  because  no  coal  shows  at  the  surface  and 
I  none  has  been  found  on  it  in  wells.  If  auch  land  should  be  consid¬ 

ered  noncoal  land,  however,  most  of  the  coal  now  mined  in  Illinois, 
IndUna,  western  Kentucky,  Michigan,  Kansas,  and  some  other  States’ 
oomea  from  noncoal  land,  for  most  of  the  mines  in  those  States  are 
on  lands  where  the  ooal  mined  docs  not  crop  out  but  is  reached  by 
•hafts.  The  actual  outcrop  of  most  of  tike  coal  mined  in  these  States 
is  from  fi  to  75  ini!e«  away  from  tlie  shafts. 

Two  questions  are  here  involved:  (1)  Mow  deep  can  coal  be  mined  I 
(2)  Can  all  coals  be  mined  to  the  same  depth  I  Coal  U  now  being 
mined  to  a  depth  of  practically  4,000  feet  (3,037  filet),  and  many 
f  shafts  in  England,  Belgium,  France,  and  Germany  go  deeper  than 

i  8,000  feet.  Moreover,  a  consideration  of  the  still  greater  depths  to 

which  substances  other  than  coal  arts  Iseing  successfully  mined  and 
a  study  of  the  deepest  coal  mines  have  convinced  many  of  the  beat 
i  engineers  of  England  and  Europe  that  coal  mining  will  be  extended 

to  6,000  foot.'  The  fact  also  that  some  of  tlie  largest  coal  com- 
J  panics  of  this  country  have  purchased  as  coal  land  certain  tracts 

under  which  tbe  coal  ia  believed  to  lit)  at  depths  of  6,000  to  0,000  feet 

1  Vlabtr.  c.  A.  D*etb  tut  Blnlnua  IMcknra*  of  bnit  •  «  limiting  factor*  la  voluolloa 
.  •*  «**»•  Ball.  V.  i.  OooL  Bur../  No.  424,  I»I0,  pp.  41  ol  m. 
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shows  that  some  American  engineer*  believe  that  ooal  mining  will 
be  carried  to  thoee  depths. 

Although,  without  regard  to  profit,  there  may  be  a  physical  limit 
to  the  depth  that  coal  can  ultimately  be  mined,  in  general  the  depth 
of  mining  must  be  determined  by  its  coot.  Given  a  steady  market 
the  depth  to  which  ooal  can  be  mined  is  a  question  that  involves 
diminishing  prufits;  every  added  foot  of  depth  adds  to  the  time  re¬ 
quired  to  lift  the  coal,  thua  reducing  Urn  possible  output  of  the  mine, 
to  the  cost  of  the  lift,  to  the  initial  capital  required  and  tha  interest  on 
that  capital,  to  tha  site  of  pillars,  snd  to  other  factors.  Where  coal  is 
mined  at  a  certain  depth  with  s  narrow  margin  of  profit,  obviously 
mining  at  a  much  greater  depth  will  extinguish  that  margin  and  ren¬ 
der  that  coal  unworkable  until  markets  ara  better.  Of  two  coala  at 
the  same  depth,  of  the  same  thickness,  and  In  other  ways  equal  but 
of  different  quality,  one,  the  belter  coal,  may  yield  a  profit  and  the 
other  may  not.  A  similar  inequality  of  profit  may  exist  between  two 
coals  of  the  same  quality  but  of  different  thickness.  The  thicker 
coal,  which  can  be  mined  at  a  less  cost,  may  be  ininable  at  a  profit, 
while  the  thinner  may  not  In  brief,  the  depth  to  which  any  coal 
can  be  worked  depends,  on  the  one  hand,  on  ita  quality,  which  de¬ 
termines  the  profits  where  the  cost  of  working  is  tha  same,  and,  on 
tho  other  hand,  on  the  cost  of  mining,  which,  omitting  differences 
due  to  depth,  is  in  genaral  proportional  to  the  thickness  of  the  coal. 
Therefore,  given  a  certain  grade  of  coal  which  sella  on  the  market 
at  a  certain  price  tho  profit  will  be  in  inverse  ratio  to  the  cost  of 
mining,  and  hence,  other  things  being  equal,  the  depth  to  which  that 
ooal  can  be  mined  will  differ  for  different  thicknoasoa  of  ooal  and  la 
assumed  to  vary  in  direct  projmrtion  to  Ute  value  of  tits  coal  as  com¬ 
puted  from  the  oout  of  mining. 

The  depth  to  which  any  coal  can  be  mined  is  therefore  assumed  to 
be  directly  pro|>ortional  to  the  U.  t  u.  valuo  of  tha  coal  and  inversely 
proportional  to  the  cost  of  mining  for  different  thicknesses.  Thua 
below  the  adopted  minimum  depth  of  600  feet,  a  10,000  U.  t.  u.  coal 
can  be  mined  t6  only  two-tbirda  the  depth  of  a  1ft, 000  1).  t.  u.  coal, 
and  an  8,000  U.  t.  u.  coal  to  two-thirds  the  depth  of  a  12,000  I),  t.  u. 
coal  of  the  same  thickness.  If  6,000  feet  ia  a  wanned  aa  the  maximum 
possible  depth  at  which  any  coal  can  be  mined,  it  is  also  assumed  to 
apply  only  to  coal  of  the  highest  grade  and  to  the  thickness  costing 
the  least  to  mine — in  other  words,  to  a  16,000  D.  L  u.  coal  6  feet  or 
more  thick.  By  this  assumption  a  6-foot  coal  of  12,000  B.  t-  u.  ia 
considered  aa  workable  to  only  4,000  feet  or  a  fl-foot  coal  of  10,000 
11.  t.  u.  to  only  8,83.1  feet. 

Elsewhere  in  this  bulletin  it  ia  pointed  out  that  the  cost  of  mining 
a  ton  of  coal  is  much  higher  for  thin  beda  than  for  thick  beds.  There 
ia  no  great  difference  in  the  cost  of  mining  coale  between  6  and  10 
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feet  thick,  but,  especially  In  the  West,  tha  coat  of  mining  coala  lesa 
than  6  feet  thick  increase#  aa  the  thiclcneea  decreases.  It  has  there¬ 
fore  been  assumed  that  a  coal  of  the  minimum  thickness  for  ita  grade 
ia  workable  to  a  depth  of  not  more  than  600  feet;  that  a  coal  6  feet 
or  more  thick  is  workable  to  a  depth  of  100  feet  for  each  300  B.  t.  u.  it 
contains;  and  that  a  coal  between  ita  minimum  thicknesa  and  6  feet  ia 
workable  to  a  depth  between  600  feet  and  the  maximum  depth  limit 
for  that  coal  proportional  to  the  thicknesa  above  the  minimum. 
Thus,  a  12,000  B.  t.  ii.  ooal  6  feet  or  more  thick  haa  a  maximum  depth 
limit  of  4,000  feet  and  an  assumed  minimum  thickness  of  14  inches; 
a  l>ed  of  12,000  B.  t.  u.  ooal  4  feet  thick  ia  workable  to  a  depth  deter¬ 
mined  by  the  rule  above  given  aa  follows:  72— 14 : 48— 14 :: 4,000— 
600:»/a>=2,050,  which  added  to  600,  the  depth  limit  for  a  bed  of  the 
minimum  thickness,  gives  2,660  as  the  depth  limit  for  the  bed  under 
consideration. 

The  accompanying  chart  (fig.  8)  is  copied  from  part  of  a  Urge- 
scale  diagram  used  by  Die  Geological  Survey  in  classifying  ooal  land. 
It  is  arranged  to  show  the  depth  limit  fixed  for  a  coal  of  any  B.  L  u. 
value  of  any  thicknesa  under  0  feet. 

For  convenience  the  readings  for  the  even  feet  and  for  the  even 
thousand  B.  L  u.  are  given  in  the  following  table: 

Umlh  of  wtMtli  4*plh  of  omI  of  voriout  IMrhwiiM  »*4  tortra  kc+lin$ 

poloti  in  B.  I.  m. 
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In  general  the  limit  of  depth  at  which  a  ooal  bed  may  be  profitably 
mined  depends  entirely  upon  the  thicknesa  of  the  bed  and  the  quality 
of  the  coal.  If,  however,  a  thin  but  workable  bed  that  lies  below 
ita  ordinary  minable  depth  is  overlain -by  a  thicker  bod  that  lies 
within  its  own  minable  dopth,  the  lower  thin  bed  may,  ]>er)ia|>s,  be 
profitably  worked  by  extending  downward  the  shaft  sunk  to. the 
higher,  thicker  coat,  wheroaa  the  thinner  bed  could  not  have  been 
profitably  mined  alone.  A  single  eha/t  may  also  give  accosa  to  all 
the  coals  of  a  group,  and,  though  the  cost  of  raising  all  the  coal  will 
be  the  same  as  if  the  coal  were  taken  from  a  single  Iwd,  the  cost  of 
the  shaft  and  the  interest  on  that  cost  will  be  borne  by  the  proceeds  of 
a  larger  product.  In  some  places  the  whole  cost  of  a  shaft  may  be 
borne  by  the  coal  of  a  thick  bed  that  underlies  several  thinner  beda 
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or  that  lie*  In  the  middle  of  *  group  of  thinner  bed*.  It  la  clear 
that  no  two  shaft*  that  penetrate  groups  of  oo*l  beda  will  preeent 

Thickness  of  ooel  bed  In  feet 
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similar  condition*.  The  coals  of  such  groups  will  vary  In  number 
from  two  Co  twenty  or  more  and  may  be  included  in  an  interval 


OLUuunoATio*  or  mivkial  lam  us.  . 


77 


of  50  to  600  feet  or  more.  Every  case  Involving  such  conditions 
must  be  considered  on  its  merits,  and  her*  again  the  Geological 
Survey  has  found  it  neoeesary  to  establish  a  aeries  of  general  prece¬ 
dents  tn  order  to  make  its  treatment  of  such  caeca  reasonably 
uniform.  In  some  places  it  has  been  found  possible  to  treat  a 
group  of  coal  beda  as  if  they  were  all  gathered  at  a  “oenter  of 
weight” — that  is,  at  a  point  determined  by  multiplying  the  com¬ 
puted  thickness  of  each  bed  by  it*  depth  from  the  surface  and 
dividing  the  sum  of  the  products  by  the  sum  of  the  com|>enBated 
thicknesses,  the  thicknesses  of  the  various  beds  being  reduced  for 
partings  in  the  manner  already  described. 

The  determination  of  the  limit  »n  depth  at  which  a  coal  bed  can 
be  mined  inay  be  complicated  by  the  fact  that  in  a  region  of  very 
rugged  topography  the  coal  gel*  below  minable  limit  in  passing 
under  some  high  ridge  or  peak  but  is  within  the  mutable  limit  undor 
a  valley  on  the  other  aide.  Again,  in  some  places  the  coal  outcrops 
near  the  foot  of  a  great  cliff,  such  a*  commonly  flanks  a  high  plateau 
in  the  West,  and  it  goea  below  minable  depth  within  a  short  distance 
from  its  outcrop.  In  order  to  cover  all  the  different  occurrences  of 
this  kind  the  regulations  provide  that  tracts  underlain  by  horizontal 
beds  of  coal  that  lie  at  deptlia  below  the  minable  limit  may  under  cer¬ 
tain  conditions  be  classified  as  coal  laud.  Horizontal  Itods  of  coal  may 
be  mined  to  a  distance  back  from  their  outcrop  e<pial  to  10  limes  the 
depth  limit  for  coal  of  that  particular  grade  and  thickness.  It  ia  evi¬ 
dent  that,  to  be  commercially  minable  at  a  certain  depth,  •  coal  !>ed 
must  be  minable  for  a  reasonable  distance  from  the  foot  of  a  shaft 
sunk  to  it,  In  order  to  pay  the  cost  of  the  shaft.  It  la  also  evident 
thut  if  it  is  profitable  to  sink  a  shaft  to  the  depth  limit  for  a  given 
coal  and  then  mino  out  horizontally  by  drift  a  certain  distance  from 
the  foot  of  the  alia  ft,  it  would  be  profitable  to  mine  farther  from  the 
foot  of  the  shaft  if  it  were  not  so  deep.  The  relative  value*  involved 
in  shaft  and  drift  can  be  easily  calculated  if  unit  values  are  fixed 
for  the  horizontal  and  vertical  components.  For  purj>OHCs  of  classi¬ 
fication  and  valuation  it  has  been  assumed  that  1  foot  of  vertical  shaft 
in  rock  involve*  as  much  expense  in  its  construction  and  maintenance 
and  in  the  removal  of  the  coal  as  7.6  feet  of  horizontal  drift  in  coal. 
For  thiu  reason  tlto  horizontal  distance  to  which  the  drift  can  be 
carried  will  he  no  more  than  the  proscribed  limit  for  mining  from 
the  outcrop  (in  this  case  sot  at  10  times  the  vertical  limit)  minus 
7.6  times  the  depth  of  the  shaft  Thus  if  the  minable  depth  of  a  cer¬ 
tain  coul  bed  ia  2,000  feet,  but  that  bed  is  horizontal  and  cropa  out 
in  a  cliff,  the  area  underlain  by  it  is  classified  as  coal  land  for  a  dis¬ 
tance  of  10  times  2,000,  or  20,000  feet,  back  from  the  outcrop.  If  the 
bed  is  horizontal  but  lies  at  a  depth  of  700  feet,  it  ia  assumed  that  the 
coal  can  be  mined  back  20,000  minus  (700X7.6)  =  14,760  feet  from  the 
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foot  of  *  shaft  of  that  depth,  oven  if,  away  from  the  foot  of  tho 
eheft,  the  ooel  U  more  then  2,000  feet  below  the  surface.  If  the 
abaft  la  1,200  feet  deep  the  ooel  can  be  mined  beck  20,000  minus 
(1,200X7.6)  =  H ,000  feet.  If  the  coal  ie  at  the  depth  limit  at  the 
foot  of  the  shaft  it  can  be  mined  back  20,000  minus  (2,000X7.8)=* 
6,000  feet,  or  approximately  1  mile  in  any  direction. 

ouUumino*  trt  naora  »a  un* 

In  ordinary  practice  coal  land  la  disposed  of  by  parcels  composed 
of  14  smallest  legal  subdivisions,”  which  are  ordinarily  quarter-quarter 
oections,  or  40  acres,  except  along  the  north  and  west  sides  of  town¬ 
ships  and  in  areas  bordering  meandered  rivers  or  lakes,  where  tho 
tracts  are  usually  Irregular  in  sire  and  shape  and  are  celled  lota. 

Tl»e  price  of  a  tract  that  is  wholly  underlain  by  coal  is  the  price 
per  acre  multiplied  by  the  nuinlwr  of  acres.  The  price  of  a  tract 
that  is  only  in  part  underlain  by  coal  is  the  price  of  the  coal  per  acre 
multiplied  by  the  number  of  acree  it  underlies.  To  obtain  the  sale 
price  per  acre  of  the  40-acre  tract  or  lot,  the  amount  obtained  by  the 
above  computation  is  divided  by  40  or  by  a  figure  representing  the 
actual  acreage,  but  no  land  must  be  appraised  at  a  price  below  the 
minimum  fixed  by  law.  Thus  if  24  acres  of  a  40  acre  tract  is  under¬ 
lain  by  coal  valued  at  $80  an  acre  the  price  of  the  “  forty  "  is  24  times 
$M)=$I,200,  or  $30  an  acre  ($1,200+40 =$30).  The  value  or  the  coal 
in  some  lands,  however,  is  so  small  that  to  charge  even  the  minimum 
price  for  them  wovdd  make  the  price  of  the  coal  abnormally  high.  For 
example,  to  take  an  actual  case;  Five  acres  of  a  40-scre  tract  is  under, 
lain  by  coal  2  fret  Illicit,  llie  total  value  of  which  under  the  rejnilatlftni 
ia  about  $100.  The  tract  ia  within  16  mile*  of  a  railroad,  and  there¬ 
fore  if  it  ia  all  sold  aa  coal  land  it  must  be  sold  at  the  rate  of  $20  an 

#crc _ that  is,  the  wholo  tract  must  be  sold  for  $800.  The  coal  laud 

in  the  forty  is  therefore  segregated  from  the  agricultural  land,  the  line 
of  division  following  the  10  or  2)  sere  subdivision.  The  two  por¬ 
tions  of  the  forty  thus  segregated  are  treated  a*,  teparsto  lots.  The  6 
acrea  of  coal  land  is  sold  for  $100,  its  value,  and  the  noncoal  tract  is 
subject  to  disposal  aa  nonmineral  land.  Such  a  division  of  the  forty 
into  two  lota,  one  coal  and  the  other  noncoel,  is  made  only  along  the 
outcrop  of  the  coal  and  only  within  so  short  a  distance  from  known 
corners  that  little  doubt  can  arise  as  to  the  exact  position  of  the 
outcrop. 

OVTVkOt  OOAL  AXD  man  OO A I. 

In  coal-mining  practice  it  hex  been  found  that  the  coel  along  the 
outcrop  and  for  a  distance  back  of  it  ranging  from  30  to  100  feet  or 
more,  the  distance  depending  on  the  amount  of  cover,  ie  more  or  less 
influenced  by  weathering,  which  materially  decreases  its  value.  Diffi- 
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culty  due  to  the  thin  and  weak  roof  ie  also  enoountered  in  mining  on 
the  outcrop.  If  only  a  thin  edge  or  oomer  of  coal  extends  intoe  forty 
it  may  be  neglected,  as  It  will  give  the  tract  no  value  as  coal  land.  If 
the  coal  outcrops  in  bluffs  or  steep  hillsides  or  has  e  high  dip  weath¬ 
ering  may  be  neglected.  If  the  coal  outcropa  at  the  top  of  a  mesa  or 
on  the  face  of  a  long,  gentle  slope  an  allowance  is  made  for  thinness 
of  cover.  Hie  possibility  of  mining  outcrop  coni  by  stripping  with 
Meam  shovel  or  otherwise  is  generally  considered,  as  such  a  method  of 
coal  mining  hsa  in  many  places  proved  highly  successful. 

In  many  areas  of  the  West  the  coal  beds  have  been  burned  along 
the  outcrop.  In  some  places  one  or  more  or  all  of  the  beds  have  been 
burned  not  only  along  an  outcrop  over  a  whole  field  but  under  the 
Hat  topa  of  means  where  the  coel  is  close  to  the  surface.  In  e  few 
places  mining  has  shown  that  this  burning  extends  back  1,000  feet 
or  more  end  lies  many  hundred  feet  under  cover.  In  general,  how¬ 
ever,  the  coal  does  not  appear  to  have  bunted  back  more  than  e 
few  rods.  All  places  where  coal  has  been  burner)  are  indicated  on 
the  field  maps.  In  classifying  the  Isnd  in  these  places  the  edge  of 
the  coal  is  fixed  along  a  line  drawn  back  of  the  outcrop,  only  slightly 
back  of  it  where  the  line  crosses  ravines,  but  to  a  considerable  dia- 
tance  back  of  it  where  it  crosses  projecting  divides,  es(>ecially  if  the 
coal  is  under  light  cover. 

Mvruoos  or  vaumtioh.1 

•  , 

odvt  or  oa ax.  nr  m  saovn 

Thn  U)Ul  cost  of  ooal  (q  thn  ground  oonslnt*  of  th«  original  pur* 
chase  prioe,  Interest  oil  investment,  amortisation  chargee,  taxes,  and, 
if  the  coal  is  leased,  the  cost  of  inspection  and  of  collecting  royalties. 
The  following  table  shows  the  amort ication  and  ultimate  cost  of  ooal 
in  the  ground  per  dollar  of  investment  for  periods  ranging  from  20 
to  40  years,  at  6  and  0  per  cent  interest.  • 


Ultimo!*  oo*l  of  cool  par  dollar  of  porvKa**  prlc*. 
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It  la  generally  agreed  that  the  price  paid  for  coal  In  tha  ground 
ahould  be  recovered  by  the  inveetor  during  tha  early  yeara  of  tha 
mining,  when  the  coet  ia  lowest.  Otherwise  it  must  be  recovered 
when  (hr  inevitable  increase  in  the  coet  of  working  the  mine  haa  re* 
duced  the  profits  and  the  business  haa  reached  a  condition  that  is  Lite 
bane  of  the  eastern  coal-mining  industry  to-day.  The  initial  invest* 
inent  ahould  invariably  be  refunded  within  the  first  20  years  of  tha 
life  of  the  mine.  The  above  table  shows  that  if  the  mine  ia  opened 
and  0|>erated  immediately  and  continuously  after  purchase  the  total 
coet  of  the  coal  in  the  ground  will  be  about  two  dollars  for  each 
dollar  of  the  purchase  price.  The  value  of  coal  in  the  ground  at 
the  time  of  its  extraction  ia  measured  by  the  current  royalty  rate  in 
tho  region  where  the  coal  ia  situated.  Its  value  at  the  time  the  mine 
in  o|M‘nrd  ia,  then,  approximately  one-half  the  royalty  rate,  as  has 
been  indicated.  Were  it  possible  to  know  in  advance  the  exact  num¬ 
ber  of  tons  that  would  be  recovered  from  any  acre  of  land,  tha  value 
of  that  acre  at  the  beginning  of  mining  would  be  one-half  the 
royalty  rate  per  ton  multiplied  by  the  tonnage  recovered.  If  the 
royalty  rate  is  10  cents  a  ton,  the  value  of  coal  |>er  ton  in  the  ground 
wlttn  a  mine  is  opened  is  at  least  fi  cents.  To  insure  profit  and  safety, 
however,  the  purchaser  of  coal  land,  as  a  rule,  in  buying  demands  a 
margin  on  the  estimated  tonnage  value  (1)  as  a  consideration  for 
the  risk  of  tho  investment,  (2)  to  offset  possible  delays  in  the  mining 
of  tho  coal,  and  (3)  as  a  contingent  against  an  overestimate  of  the 
recoverable  tonnage.  If  thia  margin  ia  fixed  at  one-half  the  esti¬ 
mated  value,  the  coal  should  have  a  sale  value  of  2}  cents  a  ton  if 
tha  royally  is  10  cents  a  ton.  lloyaltica  on  bituminous  coals  in  tha 
United  States  range  from  about  8  to  tha  equivalent  of  80  conta  a  ton. 
A  comparison  of  royalties  paid  in  Die  United  States,  some  of  which 
she  given  in  Survey  bulletin  424  (p.  10)  ahows  that  10  cents  a  ton 
ia  not  far  from  the  average  royalty  paid  under  private  leases — some¬ 
what  less  in  tho  East,  somewhat  more  in  the  West,  Therefore  2| 
cents  a  ton  is  a  fair  sale  price  for  unmined  coal  that  ia  to  be  mined 
Immediately,  *hcre  10  cents  a  ton  is  tho  prevailing  royalty.  As  a 
matter  of  fuel,  where  the  character  and  tonnage  of  the  coal  are  well 
known  to  l>oth  buyer  and  seller  prices  often  range  from  one-quarter 
the  royally  rate  utmost  or  quite  to  the  royalty  rate.  For  eiample, 
the  Fittbburgh  coal,  in  southwestern  Pennsylvania,  is  worked  to  a 
thickness  of  ubout  7  feet.  On  an  estimate  of  1,200  tons  recovery  per  4 
acre- foot  this  bed  should  yield  6,400  tons  an  acre;  yet  it  is  reported 
that  00  separate  transfers  were  made  in  Westmoreland  County  be¬ 
tween  1001  and  1010  at  an  average  price  of  $1,10*2.70  an  acre — over 
13  cents  a  ton — and  many  of  these  sales  were  made  at  a  price  much 
higher  than  this  average.  Occasionally  the  sole  price  for  small  tracts 
adjacent  to  operating  mines  may  reach  the  royalty  rate. 
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Tha  general  Impression  that  ooal  l.nd.  are  .old  at  low  prices  I. 

thl  ufdy  7  “  *“  f*1*  ftBt  ni0*1  ot  the  ^ler*  bought 

t  eir  land  a.  farm  land,  knowing  little  or  nothing  of  its  coal  content 

or  value,  and  had  regarded  tha  coal  as  a  little  overme.sure  on  the  part 

of  nature  for  which  they  wars  willing  to  taka  anything  that  was 

offered  or  that  looked  good  to  them.  As  a  result  a  large^umber  of 

hid'iTi  1?  1  Tl  l*,nd  h*'"  b"n  “  !•''<“  u»i  h... 

had  little  relation  to  tha  value  of  tha  coal,  and  in  the  past  a  large 
percentage  of  the  total  soreag*  has  been  sold  at  such  prices.*  A  recent 

"/T-t  fr  °nYMr’  M  reconled  in  on*  of  the  most 

^er  ^  £T‘U’  T,ud,n*  of  ‘racU  containing 

over  10,000  acre.,  which  were  obvioualy  bought  for  holding  or  epecy. 

latiou,  allowed  40  sales,  representing  a  total  of  05,216  acres,  at  an 

•  verage  price  of  $200  per  acre.  Thia  average  price  for  a  year',  sale. 

shows  the  great  extent  to  which  ooal  lands  have  passed  out  of  their 

original  farmer  ownership.  Grouped  according  to  prices,  it  ia  found 

that,  that  year  a  sales  asihus  recorded  ran  as  follows: 

Of  cool  lain U  told  In  ono  *aar. 
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In  other  words,  Off  per  cent  of  the  sales  and  the  acreage  were  at 

•100  an  acre  or  more  and  40  per  oent  of  the  sales  were  at  $200  an  acre 
or  more. 

It  is  evident  that  a  large  share  of  thcee  were  sales  of  lands  not 
purchased  for  immediate  development.  Sixteen  of  these  sales,  con- 
veying  74,633  acres,  covered  tract*  containing  more  than  1,600  acres, 
an  area  generally  admitted  to  be  as  large  as  can  be  economically  mined 
from  one  plant  in  present-day  practice. 

In  order  to  give  the  prospective  buyer  an  ample  margin  of  safety, 
the  basing  prices  of  tbe  Government  ooal  lands  are  fixed  at  only  40 
per  cent  of  the  value  (2J  oents  per  ton)  named  in  a  preceding  para- 

graph,  or  at  1  cent  per  ton  for  a  ooal  of  good  average  quulity _ eay 

12,500  II.  L  u.— equivalent  to  one-tenth  of  a  cent  for  each  1,250  II.  L  u. 
of  the  ooeL  This  price  is  one-tenth  the  uuuintij  average  royalty 
rate. 

rnmiM  urmvaa 

The  valuation  indicated,  however — 1  cent  per  ton  for  coal  in  the 
ground — ia  not  put  on  all  coala  indiscriminately.  Though  tho  valuo 
of  any  coal  is  most  readily  obtained  by  taking  the  royalty  rate, 
7891H* — DulL  W7-13 - 0 
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the  royalty  rata  Itself  U  baaed  oo  the  average  difference  between  the 
cost  price  of  the  coal  ready  for  sale  and  the  aale  price — that  ia,  on 
the  proflL  If  competition  ia  keen  and  the  profit  ia  low,  theee  facta 
are  reflected  in  a  low  royalty  rate.  Whatever  a  (Tecta  the  profile 
affects  the  royalty  rate  and  correspondingly  the  value.  Other  things 
being  equal,  the  lower  the  grade  of  coal  the  lees  readily  it  eella  and  the 
less  the  proAt,  the  royalty,  and  the  valuer  On  the  other  hand,  the 
more  expepaive  the  ooa]  ia  to  mine  the  leas  the  profit,  the  royalty,  and 
the  value.  The  Government  valuations  can  not  take  eocount  of 
,  changes  in  competition,  markets,  transportation  facilities,  or  freight 
rates,  or  other  factors  that  affect  the  profit,  but  it  oan  and  does  take 
account  of  the  quality  and  character  of  the  coal,  both  chemically  and 
physically,  which  affect  the  sale  price  and  eo  the  profit  end  value, 
and  of  those  natural  factors  that  affect  the  mining  cost.  The  most 
important  of  these  factors  are  thickness  and  accessibility. 

urrmrt  or  svautt  om  raua 

One  cent  per  ion  is  therefore  the  price  put  on  a-  good  average  coal — 
a  noncoking  bituminous  coal  of  12,500  D.  L  u.  heat  value,  A  to  10  feet 
thick,  and  at  the  surface.  For  coals  of  other  D.  t.  u.  value  the  same 
rate  of  one-tenth  cent  for  each  1,250  D.  t  u.  is  applied,  and  provision 
ia  mads  for  increasing  this  value  (not  to  exceed  100  per  cent)  for 
coking  coal  or  coal  that  has  special  qualities  which  enhance  its  value 
in  the  market,  the  percentage  of  increase  depending  on  the  quality 
of  the  coke  it  yields  or  the  extent  to  which  its  special  qualities  en- 
liance  its  value;  and  on  the  other  hand  provision  is  made  for  reduo- 
log  the  appraised  value  because  of  special  impurities,  such  as  sul¬ 
phur,  or  because  of  physical  defects  that  obviously  detract  from  tha 
market  value. 

mrrmn  or  anrwa  cost  on  rntoa. 

Tike  cost  of  mining  coal  ia  affected  by  many  factors — such  as  coat  of 
prospecting,  shaft  sinking,  or  other  mine  opening,  surface  and  under¬ 
ground  plant,  perhaps  community  plant,  water,  supplies,  timber, 
feed,  and  insurance — all  of  which  vary  from  place  to  place  or  in 
accordance  with  the  method  of  working  tike  mine.  Within  the  mine 
the  main  factors  are  mining  rate,  thickness,  depth,  and  dip  or  pitch 
of  bed,  variatioiks  or  irreguarity  in  thickness,  partings,  “sulphur"  or 
other  impurities  that  must  be  removed,  kind  of  roof  or  floor,  presence 
of  gas  or  water,  provision  for  drainage  and  ventilation,  haulage  and 
hoisting,  faults,  and  igneous  intrusions.  Many  of  those  factors 
give  rise  to  problems  for  the  engineer;  others  definitely  affect  the 
value  of  the  land  for  coal  mining.  One  of  the  factors  of  the  latter 
class — thickness — has  so  definite  and  constant  a  relation  to  the  cost 
of  mining  that  it  must  be  taken  into  aooount  in  determining  the  value 
of  all  coal  land. 
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vamtx  or  tan 

i  T?*  °°!t,  mlning  111111  co*J*  Increase*  rapidly  with  the  decrease 
In  thetr  thickness,  for  the  following  reason.:  Tike  rate  paid  for  min- 
ing  the  coal  increase,  with  the  thinning  of  the  bed,  a.  do  the  amount 
of  dead  work  per  unit  of  output,  the  coet  of  trackage,  ties,  rails,  haul¬ 
age,  and  ventilation,  and,  for  the  very  thin  coals,  the  coet  of  taking 
up  floor  or  brushing  down  roof  to  obtain  height. 

H.  M.  Chance*  has  prepared  curves  expressing  the  relatione 
between  mining  cost  and  thickness  for  anthracite  coal.  The  figures 
ahowmg  Chance’s  determinations  are  given  in  column  2  of  the  table 
on  page  84.  Similar  figures  (column  8)  were  obtained  by  the  Survey 
for  bituminous  coals.  Detailed  cost  sheets  of  mines  working  ooals  of 
different  thicknesses  were  taken  and  the  costs  were  separated  into 
four  items  (a)  cpiul  cost  (interest,  etc.);  (5)  mining 
tonnage  coet  (proportional  to  output,  tipple,  office,  etc.)  ;  ( d )  acreage 
cost  (proportional  to  acreage  mined  out,  dead  work,  hauling,  etc  ). 
Obviously  if  the  recovery  per  acre-foot  i«  the  same,  the  last  item 
would  bo  double  for  e  5-foot  coal  bed  what  it  would  be  for  a  10  foot 
bed  yielding  the  same  output  and  would  be  inversely  proportional 
to  the  thickness  of  the  bed.  Though  the  tonnage  recovered  is  greater 
per  acre  foot  from  thin  than  from  thick  beds,  yet  the  recovery 
varies  so  greatly  from  mine  to  mine  and  from  time  to  time  that  an 
absolutely  invariable  recovery  from  a  bed  of  a  given  thickness  can 
not  b«  assumed.  Therefore,  jn  reaching  the  results  now  to  m  slated 
differences  in  recovery  from  beds  of  different  thickness  have  not 
been  considered.  As  in  all  studies  of  coal  mining  made  by  U.e 
Geological  Survey  the  obUln.hla  figure,  relallng  to  any  particular 
factor  were,  If  jmssihle,  gathered  together  and  platted  graphically  on 
a  chart,  by  which  it  has  usually  been  practicable  to  show  certain 
definite  averages  or  curves  expressing  the  relation  sought  Whenever 
possible,  these  curves  havo  been  reduced  to  mathematical  formulas. 

A  concrete  example  is  a  ourve  showing  the  relation  between  the  min¬ 
ing  rate  and  thickness  of  bed,  a  relation  which  it  was  necessary  to  de¬ 
termine  in  working  out  the  total  coet  of  mining  beda  of  different 
thicknesoea  In  making  this  diagram  the  mining  rates  at  different 
places  in  the  United  States  were  plotted  on  cross  section  pni>er  as 
shown  in  figure  4  (p.  85),  on  which  the  curve  A-ll  was  drawn  to  ex¬ 
press  the  average  relation  between  these  two  factors,  •  relation  which 
Was  used  in  later  computations. 

loi-ano^  T1*  u  “,UlM  •*•*»*>■*■  aa«  Mia.  J-.r,  M*/M.  1*0*.  „ 
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The  following  Uble  give#  the  derlvatioh  of  the  formula  showing 
the  relation  of  the  thickneee  to  value  of  bed,  uniform  recovery  being 
assumed : 

3'aklo  ikot 4  trip*  I  ion  of  form*  U  for  rololion  of  Iklcknto*  lo  point  of  M. 
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The  first  column  in  the  Uble  gives  the  thickness  of  the  bed  in 
feet]  the  second  the  average  cost  of  mining  anthracite  at  these  thick¬ 
nesses,  according  to  Chanoe  (not  including  breakerage  charges); 
the  third  column,  the  computed  relative  coat  for  bituminous  coal] 
the  fourth  column,  the  approximate  combination  of  the  two;  the 
fifth  column,  the  relative  values  of  bods  of  tbe  same  quality  of  coal 
of  different  thickneus,  obtained  by  dividing  100  by  the  cost,  given  in 
column  4;  the  sixth  column,  the  difference  In  feet  betwoen  10  and 
the  particular  thickness  given  |  the  seventh  column,  the  square  of 
the  numbers  In  column  fl|  the  eighth  column,  the  result  of  sub¬ 
tracting  from  100  the  square  of  tho  difference  between  10  and  tbe 
thicknuns  in  feeL  Uy  comparing  columns  0  and  8,  column  8  is  seen  to 
give  a  close  approximation  lo  (Jie  computed  figures  in  column  6,  and  as 
the  figures  in  oolumn  0  are  by  no  means  absolute  and  fixed  tbe  figures 
in  column  8  have  been  taken  as  fairly  expressing  tbe  relative  value  of 
different  thicknesses  of  tbe  same  coal ;  but  thia  is  found  by  subtracting 
from  100  per  cent  a  percentage  equal  to  the  square  of  tbe  differ¬ 
ence  between  10  end  tho  thickness,  or  j-jjg  — 

Tbs  vaJus  per  ton  of  a  bed  less  than  10  feet  thick  of  a  given  grads  of 
coal  may  therefore  be  found  by  multiplying  lbs  normal  value  per  ton 

for  e  10-foot  bed  of  coal  of  that  grade  by  (1  )• 

In  valuing  land  by  the  ecre-foot,  however,  an  additional  factor* 
must  be  considered,  namely,  that  a  larger  recovery  of  coal  per  acre- 
foot  is  possible  from  thin  beds  than  from  thick  beds.  This  difference 
offsets  in  a  measure  the  rapid  increase  in  mining  cost  with  thinning 
of  beds.  Thus  1,000  tons  an  ecre-foot  for  e  10-foot  bed  and  1,200 
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tone  an  acre- foot  for  i  6- foot  bed  ere  considered  fair  recoveries.  Dut 
1,000  tons  of  cost  at  1  cent  a  ton  is  $10,  and  1/200  tons  at  0.84  cent  a 
.ton  (84  per  cent  being  the  corresponding  value  of  e  0-foot  bed)  is 
$10.08.  It  is  then  practically  immaterial  whether  land  containing  a 
0-foot  bed  is  valued  at  84  per  cent  of  tbs  normal  value  of  land  cons¬ 
uming  a  10-foot  bed  of  ooal  of  a  oertain  grads  and  an  assumed 
recovery  of  1/200  tons  an  acre-foot  or  whetlior  live  same  value  per 
ton  and  the  earns  recovery  per  acre-foot  are  assumed  as  with  the 
10-foot  bed.  As  the  latter  treatment  is  the  simpler  it  has  therefore 


•f  aliii.  V,  luilUna,  ■Imllitxiu  run  of  ml  a*,  f.  lodloao,  block  ro«| 

kfTfsmckta,  acrraacS.  I,  Ulcbl^aa,  auiumary  of  agrrauicala  af  1010  10,  Ultoourl 

aummaejr  of  agrccmcola,  run  of  mIm.  II,  Mloaoitrl,  IUtM  and  Vtrnon  coooIIm,  r*a  W 
aalua,  a|re«mcala  of  l#OS.  13.  Waal  Vlcjlul*.  aummarj  of  ogrrrutralo,  oerraaad.  |  j, 
Kmtu<kj  Traoaoac*.  Jtlllca  mining  Olalrlrl,  ocrrcorO.  14,  TVoun»m.  f.uiham  Coal  a 
|roa  Co.,  mu  of  ulna.  IB,  Thwm,  auauirj  of  aiwawla,  ma  of  ialua. 

been  adopted  and  the  value  of  a  ton  of  any  coal  in  the  ground  is 
taken  as  constant  for  thicknesses  betwoen  0  and  10  fee L 
Tbe  rate  of  increase  in  oost  of  mining  a  bed  loss  than  fl  feet  thick, 
however,  is  too  great  to  be  compensated  for  by  the  greater  recovery 
per  acre-foot.  After  making  various  amumptions  as  to  fair  average 
acre-foot  recovery  for  thin  coals — assumptions  based  on  known  recov¬ 
eries— and  after  computing  the  value  of  the  coal  iu  thin  beds,  accord- 
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ing  to  the  to rn.uU  given  on  page  84,  It  wee  decided  to  avoid  e 
eliding  ecele  both  in  value  end  recovery  by  reducing  the  velue  of  beds 
lew  then  fl  feet  thick  10  per  cent  for  etch  foot  below  8  until  the 
minimum  for  that  coal  ia  readied.  Thua  the  coal  in  e  fi-foot 
bed  ia  computed  at  ©0  per  cent  of  the  value  per  ton  of  the  coal 
in  «  0-foot  bed,  the  coal  in  e  8-foot  bed  at  70  per  cent  of  the  value 
per  ton  of  the  coal  in  a  8- foot  bed,  end  ao  on.  Thia  reduction  for  the 
value  of  the  ooal  in  beda  lees  than  0  feet  thick  la  readily  oomputed  by 

multiplying  the  normal  value  per  ton  by  -t-1,  where  t  ia  the  tblckneaa 

in  feet.  Figures  showing  the  results  obtained  by  multiplying  the 
relative  value  of  coal  in  thin  beda,  given  in  column  8  of  the  preceding 
table,  by  various  assumed  rates  of  recovery  were  plotted  on  cross- 
eeclion  paper  and  an  arbitrary  line  waa  drawn  through  the  middle 
of  the  group  of  lines  ao  obtained.  This  line  is  practically  a  straight 
line,  giving  a  reduction  in  value  of  10  per  cent  for  each  1-foot  reduc¬ 
tion  in  thickness,  and  waa  accepted  aa  representing  fair  average 
relative  values. 

Sufficient  data  were  not  at  hand  on  the  relative  ooot  of  mining  coala 
more  than  10  feet  thick  to  lead  to  definite  figures,  or  figures  having 
more  than  approximately  authoritative  value.  It  is,  however,  gen¬ 
erally  recognized  that  the  coat  of  working  ooals  does  not  continue  to 
decrease  indefinitely  aa  the  beds  increase  in  thicknuia,  for  the  in¬ 
creased  cost  of  timbering  and  increase*  duo  to  other  practical  diffl. 
ciiIiIm  gradually  ovarcom*  the  gain  due  to  emalhr  acreage,  and  In- 

creases  for  the  thick  coals  in  general  probably  entirely  offset  that 
gain.  From  lieds  more  than  10  feet  thick,  other  things  being  equal, 
the  recovery  per  acre  foot  decreases  with  increaso  in  thickness,  owing 
to  the  necessity  of  leaving  larger  pillars  and  the  difficulty  of  reaching 
all  the  coal.  It  has  therefore  been  assumed  that  the  recovery  dimin¬ 
ishes  on  each  additional  foot  above  10.  Thus  a  lfl-foot  bed  takes  first 
the  normal  value  on  10  feet;  next  tho  eleventh  foot  is  valued  at  only 
80  per  cent  of  the  value  filed  for  the  tenth  foot,  the  twelfth  foot  at 
08  per  cent,  and  so  on,  the  sixteenth  foot  having  a  value  of  only  04 
per  cent  of  the  value  fixed  for  the  tenth  foot. 

In  computing  acre  values  on  beds  over  10  feet  thick  it  has  been 
found  boot  to  use  the  normal  basing  value  in  cents  per  ton  of  a  10- 
foot  bed  and  assume  the  same  recovery  per  acre-foot  and  then  com¬ 
pute  the  thickness  (!')  of  a  bed  that  without  deduction  will  yield 
the  same  acreage  recovery  aa  the  bed  in  question.  Whore  the  thick- 
ness  in  feet  tt)  in  more  than  10  the  equivalent  thickness  ( t ')  is  ex¬ 


pressed  by  the  following  formula:  f'-0  + 


t- 10\ 
100/ 
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Summarizing  the  above:  Ths  Government  price  per  ton  tot  a 
bed  8  to  10  fee t  thick  will  range  from  8.4  milla  (0.M  cent)  for  an 
8,000  D.  t  u.  coal  to  1.2  oenta  for  a  18,000  D.Lu.  ooal,  but  if  a  coal  is 
of  coking  quality  ita  prioo  may  be  increased  to  a  maximum  of  2.4 

oente,  or  if  ita  quality  ia  low  it  may  be  decreased  to  one-tenth  cent 
or  less. 


In  oornputing  the  thickness  of  a  aplit  or  broken  bed  for  valuation 
the  same  allowance  ia  made  as  in  considering  classification. 

Tho  following  table  gives  the  computed  value  per  acre  of  ordinary 
coal  beds  of  different  D.  L  u.  and  different  thicknetw; 
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If  the  calculated  thickness  of  any  coal  bed  or  group  of  beds  shows 
a  considerable  variation  in  thickness  and  shows  that  this  variation 
is  not  regular,  it  must  l>e  recognized  that  on  any  40  acres  concerning 
which  no  data  are  available  the  coal  may  be  aa  thick  or  as  thin  as 
tho  maximum  or  minimum  measured  in  adjacent  areas,  Because 
of  the  limited  acreage  that  one  purchaser  may  now  legally  buy  and 
because  he  may  not  exchange  his  land  for  oilier  land  if  it  prove* 
not  to  L>e  underlain  by  as  much  coal  aa  had  been  estimated  in  de¬ 
termining  its  price,  an  allowance  should  in  fairness  be  made  to  him 
for  possible  local  thinning. 

If  any  regularity  is  shown  in  the  changing  thickness  of  the  coal, 
the  practice  is  adopted  of  drawing  line*  of  equal  thickness,  a  feature 
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beat  illustrated  by  giving  a  ooncrete  cam,  such  aa  Is  rtprestoUd  In 
figure  fl. 

On  this  n>ap  linea  were  drawn  from  the  poaition  of  one  measure¬ 
ment  to  the  |>oeition  of  each  adjacent  measurement  and  the  thick- 
ness  was  assumed  to  grade  uniformly  from  one  to  each  of  the  other 
points.  Valuation  is  then  baaed  on  the  average  thickness  thua  found 
for  each  forty  that  ia  being  valued.  If  the  measurements  do  not 
show  any  regularity  in  the  ohange  of  thickness,  the  Survey  haa 
adopted  a  method  of  computing  thickness  that  permits  the  thickne.se 
of  the  coal  under  any  tract  of  land  to  be  considered  as  loss  titan  the 
average  of  the  measurements,  in  order  to  favor  the  buyer,  for  tho 
reasons  already  stated.  For  while  tho  coal  is  as  likely  to  be  above 
the  average  as  below  and,  mathematically,  is  more  likely  to  be  just 
the  average  thickness  than  any  other,  yet  a  cautious  buyer  bargain¬ 
ing  for  coal  would  always  want  to  discount  ihs  probability  a  little, 
as  a  matter  of  safety.  If  all  the  measurements  on  a  bed  indicate  the 
earns  thickness,  that  thickness  may  be  safely  taken. aa  the  thickness 
of  tho  coal  under  any  land  included  by  the  measurements.  If  the 
measurements  vary  but  slightly  from  the  average,  the  thickness  un¬ 
der  the  land  where  no  measurements  are  obtained  is  not  likely  to  be 
much  below  the  average.  If,  however,  tho  variation  is  large,  the 
coal  in  some  places  may  be  even  thinner  than  the  smallest  measure¬ 
ment;  yet  to  assume  that  the  coal  under  all  lire  land  where  no  actual 
measurements  were  mads  is  aa  thin  as  the  thinnest  measurements 
obtained  would  be  overcautious.  A  more  probable  thickness  is  ob- 

AD 

Ulnwi  by  multiplying  the  armgfl  of  th«  mowur#m«nli  by  (1  -  ™  )j 

in  which  8  Is  the  sum  of  all  the  measurements  and  8D  is  the  sum  of  the 
numbers  obtained  by  subtracting  from  the  average  each  measurement 
below  it  or  subtracting  the  average  from  each  measurement  above 
iL  For  example,  if  the  measurements  on  a  given  bed  in  a  certain 
area  are  4  feet,  B  feet,  7  feet,  8  feet,  4  feet,  8  feet,  5  feet,  2  feet,  4  feet, 
2  feet,  8  feet,  and  10  feet,  the  average  of  all  the  measurements  is 
0  feet;  the  sum  of  the  measurements  is  00  feet;  the  difference  be¬ 
tween  the  several  measurements  and  the  ayerage  B  feet  is  1  foot, 
0,  2  feet,  2  feet,  1  foot,  8  feet,  0,  8  feet,  1  foot,  8  feet,  1  foot, 
6  feet,  which  added  together  give  21  feet;  so  21  feet  divided  by  60 
has  been  called  the  “  modulus  of  irregularity  "  and  hat  beeu  adopted 

as  a  factor  of  safety;  l  —  or  100  per  cent  — SB  per  cent  — 63  per 

oent;  OB  per  cent  of  fi  feet  —  8}  feet;  therefore  8J  fee t  is  taken  as  a 
safe  average  thickness  on  which  to  sell  the  coal — in  other  words, 
the  thickness  which  it  is  highly  probable  will  be  reached  or  exceeded 
by  the  coal  under  any  of  the  land  within  the  area  of  tho  ineasuro- 
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ment*  gim.  In  this,  of  oourae,  ths  Government  U  favoring  tbs 
buyer  to  ll.e  extent  that  the  computed  safe  average  is  below  the 
actual  avei  ge  of  measurement;  but,  on  the  other  hand,  it  is  believed 
that  this  is  no  more  than  would  properly  be  demanded  by  the  aver¬ 
age  purchaa^r'Of  private  coal  lands  who,  knowing  the  measurements 
of  thickness  on  the  land  to  be  purchased,  wishes  to  safeguard  himself 
against  the  possibility  that  the  meaauremente  will  prove  to  be  above 
the  average  of  all  of  the  coal.  This  safeguard  is,  of  course,  in  addi¬ 
tion  to  the  allowance  for  such  a  possibility  in  the  purchase  price. 

vun  raa  iota 

The  Government  prices  for  coal  land  are  baaed  on  an  assumed 
possible  recovery  of  1,000  tons  per  acre- foot.  Aa  an  acre  of  ooal  a 
foot  thick  contains  1,760  to  1,600  tons,  this  recovery  represents  about 
00  per  cent  of  the  coal  In  the  ground.  Thia  percentage  waa  long 
used  in  commercial  estimates,  though  at  present  it  is  usually  much 
exceeded  by  the  percentage  actually  recovered  In  all  good  coal  min¬ 
ing,  especially  in  the  bituminous  fields  of  western  Pennsylvania  and 
in  many  regions  in  the  Central  West  where  the  longwall  method  of 
mining  has  been  practiced,  by  which  the  recovery  in  many  places  is 
estimated  at  00  per  rent  or  more. 

Although  a  recovery  of  lf0CK)  tona  per  acre-foot  la  fixed  In  the  regu¬ 
lations  and  ia  uood  in  all  computations,  Die  value  per  ton  assumed  for 
coals  thinner  than  fl  feet  or  thicker  than  10  feet  recognizes  the  re¬ 
covery  of  more  than  1,000  tons  per  acre-foot  for  coal  in  thin  beda  and 
of  less  than  1,000  tons  per  sere- foot  for  coal  in  very  thick  beds,  thus 
avoiding  the  use  of  a  variable  recovery  factor  in  making  individual 
computations. 

If  more  than  one  bed  underlies  s  tract  of  land  the  early  rule  in 
valuing  was  to  take  the  normal  value  of  the  bod  likely  to  be  worked 
first,  00  | mu'  cent  of  the  value  of  the  bed  next  worked,  40  per  cent 
of  ths  value  of  the  next,  and  ftO  per  cent  of  the  velue  of  eny  others, 
the  reduction  being  made  on  the  beds  not  worked  at  first  to  allow  for 
interest  on  the  investment  for  the  long  period  during  which  they  re¬ 
mained  in  the  ground.  Fuller  consideration  of  this  subject,  how¬ 
ever,  and  closer  study  of  the  operation  of  many  mines  that  work 
aeveral  beds  simultaneously  or  one  immediately  after  the  other  and 
of  the  practical  advantages  of  using  the  same  plant  for  working  beda 
either  simultaneously  or  successively  have  led  to  the  belief  that  these 
advantages  more  than  outweigh  the  added  interest  that  accrues  dur¬ 
ing  the  longer  period  of  holding. 

Accordingly,  under  the  regulations  now  in  force,  consideration  is 
had  only  of  the  total  quantity  of  coal  In  the  ground,  no  reduction 
being  made  for  interest  on  the  investment  If,  after  allowance  for 
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the  reduced  value  of  the  thin  beds,  the  sum  of  the  thicknesses  of  the 
beds  does  not  exceed  10  fee t.  If  the  total  thickness  of  the  coal  under 
•  tract  of  land,  after  reduction  for  thin  beds  and  for  partings,  is 
more  than  10  feet,  ths  total  value  of  the  coal  in  computed  by  the 
formula  previously  given  for. computing  the  value  of  thick  beda. 

axwonov  na  mun. 

It  has  been  pointed  out  that  the  determination  of  the  depth  to 
which  s  coal  may  be  profitably  mined  ia  a  problem  involving  the 
consideration  of  diminishing  profits.  If  a  ooal  that  is  being  mined 
near  the  surface  ia  yielding  a  net  proAt  of  26  cents  a  ton  and  if  the 
cost  of  ruining  it  increases  1  cent  a  ton  for  every  100  feet  of  increase 
in  depth  (purely  an  assumption),  it  ia  evident  that  the  profits 
will  disappear  when  the  mine  has  reached  a  depth  of  2,500  feet,  so 
that  the  coal  becomes  unminable  at  a  reasonable  profit  at  some  point 
of  lens  depth,  say  2,000  feet.  Obviously  anything  that  inoreews  the 
profits — such  asf  a  gain  in  quality— will  increase  the  depth  of  profit¬ 
able  mining,  and  anything  that  decreases  the  profits — such  as  an  in¬ 
crease  in  the  cost  of  mining — will  decrease  the  depth  of  profitable 
mining. 

If  depth  limits  are  assumed  for  coals  of  different  grades  and  differ¬ 
ent  thicknesses,  it  may  also  be  assumed  that  the  cost  of  mining  in¬ 
creases  uniformly  with  increase  of  depth,  though  it  ia  s-rongly  sus¬ 
pected  that  the  cost  of  mining  increases  at  an  accelerating  rate  as 
the  depth  increases,  but  as  sufficient  data  to  prove  this  are  not  avail¬ 
able  a  uniform  rate  of  increase  has  been  assumed. 

If  a  certain  coal  has  a  normal  value  at  any  depth  within  500  feet 
of  the  surface  its  value  has  been  assumed  to  reach  zero  at 
its  depth  limit,  and  its  price  has  been  decreased  uniformly  from  a 
j>oint  where  it  goes  Wow  the  600-foot  depth  down  to  its  depth  limit. 
If,  for  example,  a  bed  has  s  value  of  $00  an  acre  at  the  dopth  of  500 
feot  and  its  depth  limit  ia  2,500  feet,  and  if  it  reaches  its  depth  limit 
3  miles  beyond  the  point  where  it  lies  at  a  dopth  of  600  foot,  its  dip 
remaining  constant,  it  loses  a  value  of  $00  in  crossing  twelvo  40  acre 
tracts,  or  $5  for  each  forty.  The  Biioceeaive  forties  underlain  by  thia 
coal  would  therefore  he  valued  at  $55,  $50,  $45,  $10,  $35,  $30,  $25,  and 
thence  to  the  depth  limit  at  $20. 

Ordinarily  the  depth  of  a  bod  does  not  increase  uniformly  to  its 
limit,  hut  its  steepest  pitch  or  dip  is  at  its  outcrop  and  its  dip  grad¬ 
ually  leosena  toward  the  renter  of  the  basin  in  which  it  lies.  Its 
dopth  at  ail  places  is  indicated  on  the  field  sheets  by  contour  lines 
representing  uniform  elevations  above  sea  level.  From  these  contour 
lines  it  is  possible  to  compute  the  average  depth  of  the  bed  under 
any  40-acre  tract,  and,  the  rale  of  diminishing  value  having  been 
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established  by  dividing  lit*  different*  between  the  depth  limit  and 
600  loot  by  the  normal  value  at  the  surface,  each  40  tort*  can  be 


depth  at  the  geometrical  center  of  the  area  underlain. 
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It  the  dip  of  the  ooal  bed  whose  value  la  given  above  had  not 
been  regular  the  rate  of  ita  diminishing  value  Would  have  been 
8500  — -  600  " 

• — jq —  —91  for  eeoh  B8|  feet,  ao  that  If  the  depth  under  a  given 
forty  averaged  1,600  feet,  the  value  of  the  forty  would  be 

Ho. 

It  more  than  one  bed  of  ooal  underliee  a  40-acre  tract  and  the  bede 
ere  not  cloeo  together  each  one  ia  valued  independently  and  tha  value 
of  the  forty  ia  taken  as  tha  aura  of  the  value  of  the  indo|>end(vtt  beds. 
If  aeveral  bede  occur  in  a  group  a  normal  value  ia  figured  out  for 
the  group  and  this  valuo  ia  reduced  according  to  the  depth.  In  fixing 
tha  value  of  a  group  of  dipping  beda  allowance  ia  made  for  the 
change  in  the  value  of  the  group  due  to  the  lower  beda  passing  below 
the  600-foot  line  before  the  higher  beda  and  reaching  the  depth  limit 
before  they  da 

Formulae  have  been  worked  out  to  facilitate  the  calculation  of  the 
value  of  beda  involved  in  some  of  the  more  common  typm  of 
computations  in  these  caeea  are  read  directly  from  large  diagrams. 
Thete  diagrams  contain  ao  much  matter  that  a  reproduction  of  one 
of  them  (lig.  fl)  on  tha  reduced  scale  Decenary  for  publication  in 
this  bulletin  does  little  more  than  give  a  general  idea  of  their  char¬ 
acter,  particularly  aa  they  are  too  involved  to  porrnit  Jieir  descrip¬ 
tion  in  a  bulletin  that  Is  not  intended  to  set  forth  details  of  classifies' 
tlon. 

AzxowAjroa  rom  mvua 


Faults — that  la,  breaka  in  the  rocka  involving  a  movement  of  beda 
on  either  side  of  the  break— occurring  in  a  coal  field  depreciate  tha 
value  of  the  ooal  for  mining  and  in  places  may  render  it  entirely 
unworkable.  Small  faults  may  be  disregarded  unless  they  are  ao 
numerous  aa  to  render  the  coal  expensive  or  difficult  to  mine.  If, 
however,  the  throw  of  the  fault  ia  large— that  la,  if  the  edges  of 
(he  beds  that  are  broken  havo  been  so  far  separated  by  movement 
at  an  angle  to  the  bedding  that  entries  can  not  handily  be  driven  from 
the  coal  on  one  side  of  the  fault  to  the  coal  on  the  other— the  value 
of  the  land  is  clearly  less  than  that  in  which  there  is  no  fault,  its 
smaller  value  being  due  both  to  the  extra  coat  of  recovery  and  to 
possible  crushing  of  the  coal  along  the  fault  planea.  The  price  of 
coal  in  such  places  ia  determined  by  considering  the  two  purta  of 
any  forty  traverbed  by  the  fault  separately,  and  giving  the  normal 
price  to  the  part  having  the  higher  value  and  40  to  05  per  cont  of 
the  norma!  price  to  the  part  having  the  lower  value.  From  the  total 
thus  obtained  5  to  16  per  cent  may  be  deducted  to  allow  for  crushing 
along  the  fault  plane. 


•4 
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Intrusion*  of  Igneous  rock  may  affect  a  ooal  bad  favorably,  u 
whoro  they  oocur  in  aheet*  cloee  above  or  below  th*  ooal  and*  have 
had  tha  affact  of  changing  it  from  a  bituminoua  or  lower  grade  of 
coal  to  an  anthracite.  Tha  physical  character  and  D.  t  u.  value 
of  such  coala  reflect  amply  tha  favorable  re.su It*  of  tha  Intrusion. 
Mora  often  tha  intruded  masses  of  igneous  rock  are  in  tha  form  of 
more  or  lew  vertical  dikes  thst  cut  the  bed  in  various  directions. 
Obviously  these  dikea  detract  from  the  value'of  tha  bed  by  increasing 
tha  coat  of  mining,  and  an  allowanoe  ia  made  In  tha  final  price  in 
accordance  with  their  character  and  extent 

njunraws  warn  otmmm  u«rua 

In  addition  to  the  factor*  that  hava  been  specifically  considered, 
many  other  factors  are  taken  into  aooount  In  valuing  the  land  in 
any  field.  Of  theee  the  one  for  which  the  largeet  allowance  is  likely 
to  be  made  ia  that  of  uncertainty.  In  some  fields  it  has  been  possible 
to  obtain  meaaurementa  on  tha  coal  along  it*  outcrop  at  points  a 
quarter  of  a  mile  or  leas  apart,  and  aome  of  theee  measurements 
are  supplemented  by  others  made  in  drillings  at  point*  u  back  "  from 
the  outcrop,  so  that  in  such  plaoea  it  is  poesible  to  determine  the 
“  habit "  of  the  bed  with  some  degree  of  certainty.  In  other  place*, 
especially  in  coal  fields  covered  with  a  blsnkei  of  glacial  debits, 
or  In  broad  valleys  where  th#  ooals  are  under  an  alluvial  cover,  or 
in  other  fields  where,  owing  to  almost  continuous  burning  along 
the  outcrops,  it  is  difficult  to  get  aocurate  information  as  to  the  thick- 
neaa  of  the  beds,  an  allowanoe  is  made  for  uncertainty— an  allow¬ 
ance  that  may  take  the  form  of  a  greatly  reduced  estimated  thioknena 
of  the  bed  or,  as  is  more  common,  of  a  restriction  of  the  assumed 
are*  of  workabla  ooal.  It  ha*  been  found  thst  the  coal  of  certain 
fields  was  originally  deposited  with  more  regularity  in  some  belts 
and  ares*  than  in  other*,  and  in  many  places  the  ooal  was  deposited 
with  great  regularity  around  the  edge  of  *  U*in  but  not  in  it* 
renter.  Allowance  is  made  for  the  poosihle  thinning  of  the  coal  in  all 
such  places  if  exact  data  are  not  at  hand,  and  the  tract  is  classed 
either  as  noncoal  land  or  as  coal  land  of  the  minimum  value.  Many 
other  factors  are  taken  into  aooount,  such  as  known  poor  roof  or 
floor,  which  may  eerioudy  affect  the  coot  of  mining  and  the  value 
of  the  ooal  in  place.  Allowance  is  made  for  the  extra  coat  of  mining 
beds  that  include  partings  by  making  deductions  for  partings,  it 
being  assumed  that  the  extra  coot  due  to  tho  partings  eat*  up  tha 
profits  on  au  equal  thickneue  of  ooal. 
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Dirt* no*  from  railroads  very  largely  affect*  th*  value  of  coal  lend. 
In  fixing  the  value  of  Government  coal  land,  however,  distance  from 
rmilroada  is  not  taken  into  acoount,  their  value  being  based  on  that 
of  the  ooal  Itself,  but,  in  accordance  with  the  law,  the  prioo  so  fixed  U 
automatically  reduced  one-half  for  all  lands  lying  more  than  IS  mile* 
from  a  railroad  in  operation.  8ome  land  that  contains  coal  beds, 
though  within  IS  mile*  of  *  railroad,  can  not  b*  reached  by  a  rad¬ 
ioed  switch  without  going  either  around  or  over  a  high  moun¬ 
tain,  so  thst  by  either  route  Its  distance  from  th*  railroad  practically 
exceeds  the  10-mile  limit  Such  land  ia  treated  as  if  it  were  beyond 
the  lS-mile  limit  and  it*  price  is  reduced  one-half,  though  not  below 
the  legal  minimum — $20  an  acre. 

aunros  nooa 

In  view  of  tha  uncertainty  that  may  exist  concerning  many  feature* 
of  sn  undeveloped  coal  field,  even  if  the  evidence  seems  conclusive 
thst  it  contains  a  large  volume  of  coal,  the  maximum  price  of  coal 
land  is  filed  by  the  regulations  at  $300  a  nacre,  except  that  if  the  field 
in  which  the  land  is  situated  contains  very  large  mine*,  and  if  the 
coal  is  well  known  in  the  market  and  it*  adaptability  to  .lifferent 
use*  has  been  demonstrated,  tha  price  of  the  land  is  computed  from 
the  value  of  tha  oo«l  it  contains,  whether  it  exceed*  $300  an  acre 
or  noL 

KSVflW  or  OXjUMiriOATlON. 

According  to  the  regulations  the  classification  of  any  land  as  ooal 
land  is  subject  to  review  by  the  Secretary  of  the  Interior,  but  the 
perron  making  the  application  for  review  muot  present  fact*  that 
sliow  clearly  and  specifically  that  tha  land  is  not  coal  bearing  in  th* 
•ense  of  thst  term  a*  it  is  defined  in  the  regulation*.  The  fact*  set 
forth  in  nearly  all  applications  for  review  and  reclassification  of  coal 
land  simply  allow  that  no  coal  can  be  seen  outcropping  on  or  close  to 
the  land  and  that  no  ooal  has  been  found  in  drilling  wells  for  water 
on  or  near  the  land.  Iiefore  such  applications  are  filed  request  should 
be  made  of  the  Geological  Survey  to  state  the  basis  of  the  classifica¬ 
tion,  for  a  large  porcootage  of  the  ooal  land  has  boon  classified  as 
such  because  it  ia  underlain  by  coal  at  depth*  of  GOO  feet  or  more, 
whereas  the  rock*  at  the  surface  oontain  no  coal  and  may  tie  of  entirely 
different  age  from  the  underlying  coal-bearing  rock*.  Data  presented 
in  a  request  for  reclassification  have  determinative  value  only  if  they 
differ  from  data  already  in  the  records  of  the  Geological  Survey. 
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LANDS. 

Ths  folio?  inf  regulation*  were  Approved  February  80,  1918,  by 
Secretary  of  the  Interior  Fisher: 

n.  et.aas iroujBwr. 


L  Um)  shall  be  classified  ••  cost  land  1/  It  contatna  eoal  having— 

(a)  A  best  valua  of  not  I  mm  than  8.000  B.  L  «.  on  an  alr-drled, 
unwashed  or  washed.  nnweathersd  win*  asm  pi  a. 

(I)  A  thlchncaa  ot  or  equivalent  to  14  Inches  tor  cosla  having  a 
beat  value  ot  12,000  B.  L  a.  or  more.  increasing  1  Inch  tor  a  da- 
'  crease  from  12.000  to  11.000  B.  L  a..  1  Inch  tor  s  decrease  from 

11,000  to  10,800  H.  L  u.,  1  Inch  tor  each  doer  ease  of  200  B.  L  u. 
from  10.000  to  10.000,  and  1  Inch  for  each  decrease  of  100  B.  L  «. 
below  10.0O0. 

(e)  A  depth  below  the  surface  tor  a  bed  of  ooal  0  feet  or  more 
thick  of  not  more  than  100  feet  tor  each  BOO  B.  L  n.  or  major 
fraction  thereof,  and  tor  a  bed  of  minimum  thickness  tor  that 
coal  a  depth  of  not  more  than  800  feet,  and  for  beda  of  any  thick- 
ntee  between  the  minimum  and  <1  feet  a  depth  directly  propor¬ 
tional  to  that  thickness  within  these  limits,  provided  that.  If  tha 
coal  Ilea  below  the  depth  limit  but  within  n  horizontal  distance 
from  the  surface  not  exceeding  10  Umee  tha  dapth  limit,  or  If  Its 
horizontal  distance  from  the  foot  of  a  poaalbla  shaft  (not  deeper  ' 
than  the  depth  limit)  pine  T.B  times  the  depth  of  such  shaft  does 
not  exceed  10  time*  the  depth  limit,  the  land  yhatl  be  classified  ae 
coal  laud;  provided,  further,  that  the  depth  limit  shall  ba  com¬ 
puted  for  each  Individual  bod,  except  that  where  two  or  more  beda 
occur  In  such  relnllona  that  they  may  ha  mined  from  the  asms 
.  ojxmlng  the  depth  limit  may  ba  determined  on  tha  group  as  a 

unit,  being  Axed  at  the  center  of  weight  of  the  group,  no  coal 
Utat  le  below  the  depth  limit  thus  determined  to  ba  considered. 

‘  ft.  Otaseldcalton  shall  be  made  by  quarter-quarter  sections  or  aurveyad  lota, 
eneept  that  for  guod  reason  classification  may  be  made  by  2|  acre  tracts  or 
multiples  thereof  described  as  minor  subdivisions  of  quarter-quarter  sections  or 
rectangular  lotted  tracts 

'  n  Tiivinoa. 

ft.  Tor  purpoeea  of  valuation  tha  price  per  ton  for  a  noneoklng,  nooaoLhredte 
reel  (  lo  10  feet  thick  shall  be  one-leulb  of  a  cent  tor  each  1.280  B.  L  u.i 
(a)  Provided  that  the  price  per  too  may  be  Increased  by  not  more 
than  100  per  cent  If  Ibe  coel  la  coking,  smokeless,  or  anthracitic 
or  haa  other  enhancing  qualities;  or  It  may  be  decreeeed  tor  high 
sulphur  or  sab.  friability,  or  nonetocklog  or  ethar  qaalitias  that 
reduce  the  value;  aud 

(II  Provided,  further,  that  It  tha  coal  to  one  bed  la  orar  10  fast 
thick  the  price  ou  each  foot  abore  10  feet  ahell  be  reduced  1  per 
cent  tor  each  such  foot  (thus  the  reduction  will  be  1  per  cent  on 
the  eleventh  foot,  2  per  cent  on  the  twelfth  foot,  end  so  on)  ;  or 
If  ths  coel  la  lees  than  0  feet  t$lck  tha  price  shall  be  reduced  by  . 
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multiplying  the  normal  rains  by  -jjp,  where  t  squats  thickness  • 
la  tost)  end 

(a)  Provided  that  where  the  thickness  ot  any  bed  varies  Irregu¬ 
larly  Its  computed  thickness  (CT)  over  any  ares  shell  be  equal 
te  the  average  of  the  measurements  (AM)  laea  tha  sum  of  tha 
differences  between  each  measurement  and  the  average  of  the 
measurements  (8D)  divided  by  the  sum  ot  the  mcaeure- 
meuts  (B) ; 


OT-AM- 


8D 
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4.  Tha  value  of  any  acre  within  10  miles  of  ■  railroad  In  operation  shall  ha 
determined  at  the  rate  par  ton  prescribed  above  ou  au  estimated  recoverable 
tonnage  of  1.000  tons  to  tha  acre  foot: 

Provided  that  If  ths  coal  la  to  several  beds  having  an  aggregate 
thlckures  of  mors  then  10  feet  If  beds  less  then  0  feet  thick  are 
considered  at  ths  reduced  thtckneee  as  prescribed  above,  ths 
value  due  to  each  toot  above  10  feet  shall  ba  reduced  1  per  ceot 
for  each  auch  foot  (as  to  compullug  ths  price  per  ton  on  a  single 
thick  bed)  np  to  a  IhlCkuma  of  B0  feet,  above  which  any  addi¬ 
tional  thickness  shall  ba  valued  at  80  per  cent  of  tha  normal 
value 

ft.  This  price  shall  ba  decreased  one-half  If  tha  land  la  mors  than  IQ  miles 
from  a  railroad  In  operation,  or  If  It  le  within  that  limit  but  loacceeslbla  owlog 
to  topographic  conditions;  but  no  land  shall  be  valued  at  leas  (ban  tha  legal 
minimum  price,  nor  shall  tha  prlcu  of  any  land  exceed  L'MJO  an  acre  exce|>t  In 
districts  which  contain  large  coal  mloee  and  where  the  character  an  .  extent  of 
tha  coal  are  well  known. 

4  Within  the  above  restrictions  a  graded  allowance  shall  ba  made  for  Increas¬ 
ing  depth,  and  allowance  may  be  made  tor  any  apeda!  coudlUona  enhancing  or 
diminishing  tha  valua  of  lha  land  for  coal  mining. 

1.  If  only  a  part  of  a  amalleat  legal  aubdlvlslop  Is  underlain  by  coal  tha  price 
per  acre  shall  he  Axed  by  dividing  tha  total  eat  I  mated  coal  values  by  ths  number 
of  seres  to  Uis  subdivision,  but  this  price  ehsll  not  be  less  than  tha  minimum 
provided  by  law. 

8  When  lands  which  were  at  tha  tins  of  classi float] on  more  than  18  miles 
from  s  railroad  are  brought  within  ths  10-mtle  limit  by  ths  beginning  of  opera¬ 
tion  of  a  new  road,  all  values  given  in  the  original  clasalOcaUon  shall  be  doubled 
by  the  register  and  receiver. 

0.  Itevlew  of  clnaalflcalloa  or  valuation  may  ba  had  only  on  application  there¬ 
for  to  Iba  Secretary,  accompanied  by  a  dear  and  specific  statement  of  conditions 
not  existing  or  not  known  to  sxlst  at  tbs  lima  of  sxamlnaliiyv. 


HK0TO  RATION. 

After  (ho  cl  a  sol  deal  long  and  valuations  are  completed  (lie  lands  are 
restored  (o  entry.  Thooe  that  contain  no  coel  resume  the  status  lha( 
(hey  had  prior  to  the  withdrawal.  The  coal  lands,  after  restoration, 
may  lie  acquired  under  the  cosl-land  lawa  at  the  valuation  prices, 
surface  entry  under  the  agricultural-land  lawa  and  (lie  State  selection 
78BU4* — Bull.  CUT— if) - 1 
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acta  being  permitted  at  any  time  prior  to  their  alienation  under  tha 
coal-land  lawa.  A  typical  order  of  restoration  la  given  below. 


DiruTMUT  or  Vila  linronoa, 

Umitu  Statu  Otoumjioal  Ruainr, 

H'mUjIun,  fctnUfy  it,  Jtll. 
TU  konontl*  Ike  lionm  or  vna  Ihtuuoa, 

Sia:  TO*  claaolOcatloa  of  tha  latula  llotcd  txlow,  which  are  Included  la  aa 
ailallng  withdrawal,  baa  been  cvmHeitd  and  retxirted  In  Iha  Laud  OlDca.  and  I 
therefor*  rocouimend  Iha  aubiolaelon  to  Iba  1‘reelileut,  for  a|>pro|trlata  aettoa,  of 
Uta  following  order  of  reotorutloo.  luvolvlug  204.000  acre*,  all  noncoal.  Tbeaa 
landa  ara  not  Included  In  iwtroleuni  or  pboa|tbala  reserve*  or  In  national  foraal^ 
hut  part  ara  wtlhln  a' power  alia  rear  nr  a. 

Vary  rcaiwctfujly.  Gao.  Oti a  Burnt. 

DU  odor. 

ruaom  IB,  1011. 

Raapactfully  rafarrad  la  Uta  Praaldeot  with  favorable  rccoouueudollon. 

Wait u  L.  Kiaunt. 

So (.votary. 

Oaoca  ar  BtanaAnoy, 

Ooal  land  reaforaUon — Idaho  No.  1(X 

Ba  Bench  af  Uta  order  af  withdrawal  eiada  heretofore  for  Uta  purpoaa  of  coal- 
land  claaalAcallott,  aaotely,  Idaho  No.  1,  aa  a  (fee  (a  tba  landa  hereinafter  deacrlbed 
la  hereby  revoked  for  the  roaeoo  that  Uta  Director  of  the  Geological  Surrey  baa 
ctaaalfled  tbeaa  landa.  Tbla  relocation  doea  not  a  (fact  withdraw  ala  or  raoervn- 
Uo*ta  other  Utan.aa  above  act  forth. 

Soiag  m rrMImt, 


T.  M  N.,  H  1  BL.  all  of  townahlpu 
(Bara  hollows  Iba  retnalndar  of  tha  land  deecrtptloa.) 


ruMoaay  IB.  till 


Wtt.  U.  Tarr. 

Fee  tide wf. 


n*LO  WOH  OH  OOAL  UNM. 

•uraAAL  ainnu  or  na  woatat. 

The  eeoond  general  atep  in  Ova  prooeae  of  elasaificatlon  U  to  obtain 
In  the  field  the  information  there  available  that  ig  necessary  for  the 
classification.  Field  work  that  ia  done  expressly  for  the  clasaiAca- 
lion  of  coal  land  involves  alt  research  that  is  made  in  general  geologio 
field  work  but  gives  special  weight  to  certain  factors.  The  informa¬ 
tion  needed  for  classifying  coal  land  relates  to  (1)  location,  (2) 
stratigraphy,  (8)  horizontal  extent  and  thickness  of  coal  l»eds,  (4) 
vertical  position,  and  (8)  quality  of  the  coat  Theae  may  be  taken 
up  in  turn, 
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In  work  done  for  elaeaification  all  tbe  points  or  features  concern¬ 
ing  which  information  is  obtained  in  the  field  must  be  accurately 
located  with  reference  to  the  land  lines,  for  if  location,  are  not 
exactly  specified  the  information  is  of  littla  value.  For  example  a 
geologist  may  study  an  outcrop  of  a  80-foot  bed  of  coal,  measure  it* 
sections,  photograph  it,  and  sample  and  analyze  the  coal  to  determine 
Ha  quality  or  test  it  in  any  other  way,  but  if,  when  he  haa  done  all 
these  things,  he  can  not  tell  whether  the  outcrop  is  in  soc.  31  or  eec 
82  of  a  given  township,  the  information  he  baa  gathered  ia  entirely 
valueless  for  purpose  of  classification.  It  ia  therefor,  necessary 
that  all  the  feature  to  which  his  information  relate  be  accurately 
located  on  his  field  maps,  with  special  reference  to  township  and 
range  lines,  section  line,  and  quarter-taction  line,  and  even  accu¬ 
rately  within  the  40-acro  tracts,  as  it  is  desirable  to  know  exactly 
how  many  acre  of  the  forty  are  underlain  by  coal  in  order  to 
determine  the  value  of  that  particular  forty.  The  methods  of  survey 
by  which  the  geology  is  tied  as  accurately  as  possible  to  the  publio- 
land  net  havo  boon  described  in  a  preceding  chapter. 

anLAnosLAjrwT. 

Tha  first  purpose  of  gaining  a  thorough  knowledge  of  tha  stratig¬ 
raphy  is  to  be  able  to  recognize  groups  of  rocks  that  are  cctl  bear¬ 
ing  elsewhere  or  to  reoognizo  other  rocks  that  the  wido  oxpericnca 
and  knowledge  now  available  concerning  the  geology  of  the 
Western  Utatei  have  ahown  not  to  ba  coal  bearing.  Tha  aecoml 
purpose  is  to  determine,  from  such  data  as  may  be  obtained  on  the 
surface,  the  M  lay  -  or  structure  of  the  ooal-bearing  formation  and 
the  groups  of  coal  beds  it  contains. 

Just  as  in  the  Eastern  States  it  has  been  found  that  workable 
coal  beds  are  confined  to  a  particular  part  of  one  large  group  of  rocks, 
which  has  long  been  designated  the  “coal  measures,"  so  in  the  West 
It  has  been  found  that  workable  coal  beds  are  confined  to  relatively 
few  groups  of  rocks,  which  are  separated  usually  by  great  thicknesses 
of  other  rocks  that  are  nowhere  known  to  contain  workable  coal  beds. 
Aa  the  sedimentary  rocks  of  the  Went  consist  mainly  of  aandstones, 
■halee,  and  limestones,  those  of  like  lithologio  character  being  simi¬ 
lar  to  one  another  In  general  appearance,  the  particular  sand- 
*ton«  and  shales  with  which  the  ooal  beds  are  associated  can 
as  a  rule  be  distinguished  only  by  means  of  the  fossil  plants  or 
animals  that  are  associated  with  them.  Thus  it  haa  been  found 
necessary  to  employ  tl»  services  of  several  experienced  paleontolo¬ 
gists  to  examine  the  fossils  associated  with  the  rocks  and  from 
Iheoe  fossils  to  determine  tho  age  of  coal-bearing  formations. 


100  ouuwinoATioir  or  tub  rusuo  lahdb. 

The  (ini  iltp  of  the  geologist  wlio  hu  be«a  sent  into  i  field  or 
ere*  that  is  known  or  has  been  reported  to  contain  workable  coals  is 
usually  to  detern  me  what  groups  of  rocks  occur  in  that  region  and 
then,  knowing  Him  groups  of  rocks  that  contain  workable  coal  beda  in 
other  places,  to  concentrate  his  attention  on  thoeo  groups,  hunting  for 
coals  in  them.  Having  found  tho  coals  his  next  work  ia  to  determine 
the  number  of  grou|w  of  coals,  ss  the  same  territory  may  contain 
two  or  three  or  even  more  coal-bearing  formations,  though  usually 
they  occur  in  different  parta  of  the  same  field.  His  next  step  is  to 
examine  the  several  coal-boaring  formations  in  ordor  to  determine, 
if  possible,  the  number  of  coal  beds  in  each.  This  work  naturally 
leads  to  the  determination  of  the  areal  extent  and  thickness  of  the 
beda. 

utu*  amj>  mnursM  as  tan.  una 

Coal  is  a  rock  that  has  been  formed  from  vegetal  matter.  The 
vegetation  may  have  grown  where  the  coal  bed  is  now  found,  much 
as  it  grows  in  the  great  peat  bogs  of  Europe  or  some  of  the  large 
swamp  areas  of  this  country,  or  it  may  have  been  washed  or  drifted 
from  the  plaoo  where  it  grew  to  tho  place  where  it  now  occurs  as  coal. 
In  changing  from  a  mass  of  decaying  vegetal  matter  to  a  bed  of 
coal  its  volume  has  decreased  and  its  weight  per  cubio  foot  has  greatly 
increased.  It  baa  also  lost  many  of  the  elements  of  the*  plants,  es¬ 
pecially  the  moisture  they  contained,  and  if  during  its  formation 
the  coal  l>ed  was  inundated  by  muddy  waters  its  vegetal  matter 
may  bars  been  overlain  or  intermingled  with  sand  or  mud.  This 
milarUI  may  hiv*  lultlmJ  in  •until  it  lnl«r* 

vals,  simply  rendering  the  coal  44  dirty,"  or  it  may  have  come  in  at 
long  intervals  and  then  in  large  quantity  so  as  to  form  a  blanket 
of  mud  or  sand,  which,  being  covered  by  renewed  accumulations  of 
vegetal  matter,  becomes  a  parting  of  clay  or  eandstone  in  Die  coal 
bed.  In  a  few  places  a  single  ooal  bed  has  been  deposited  in  a 
formation,  and  thousands  of  feet  of  other  rocks  have  been  laid  down 
beneath  and  above  it,  no  other  coals  having  been  formed.  More  fre¬ 
quently,  however,  where  coal-forming  conditions  have  existed  they 
seem  to  have  recurred  in  such  a  way  that  a  succession  or  series  of 
coal  beds  are  laid  down  in  the  same  area.  Tn  one  region  most  of  the 
coala  in  a  group  deposited  in  that  way  may  be  thicker  in  the  same 
general  area,  and  all  the  beda  may  tend  to  thin  away  from  that  area. 
In  another  region  one  bod  of  a  group  may  be  thicker  in  one  locality 
and  a  higher  bed  of  the  name  group  may  bo  thicker  in  anotherlocality. 

Coal  bods  vary  greatly  in  extent,  ranging  from  pothole  fillings 
having  about  llie  shape  though  not  tho  size  of  a  kettle  to  flat- 
.  lying  l>eda  thousands  of  square  miles  in  extent.  In  Missouri  a  num¬ 
ber  of  coal  beds  have  a  thickness  in  places  of  00  feet  or  more  and 
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Bit  areal  extent  of  only  a  few  hundred  feet  or  lcaa,  being  aimply 
fillings  of  deep  holaa  in  the  rock,  similar  in  ahapo  to  tha  44  pot¬ 
holes 44  that  are  so  abundant  around  some  waterfalls.  In  other 
places,  as  in  the  Sharon  field  of  Ohio,  tho  ooel  bed  has  tho  shape 
of  a  valley,  with  branches  where  side  streams  have  come  in,  slid 
e  single  mine  may  follow  one  of  these  valleys  for  some  distance, 
tha  coal  being  confined  to  a  width  of  perhaps  a  few  hundred  yards 
but  extending  indefinitely  up  end  down  the  valley,  which  in  some 
places  winds  tortuously.  In  still  other  places,  as  in  the  Dloek 
coal  field  of  Iudiana,  the  coal  occurs  in  a  succession  of  shallow 
basins,  the  beds  having  a  thickness  of  8  to  6  feet  in  each  bssin  and 
thinning  out  to  a  few  inches  between  the  basins.  The  bottoms  of 
the  basins  lie  20  to  80  feet  below  their  rime.  Some  of  these  basins 
are  so  small  and  so  clooe  together  that  the  coal  from’Severul  of  them 
is  extracted  by  a  single  mine,  the  entries  being  cut  through  the  rock 
from  the  lower  level  of  one  basin  to  the  lower  level  of  the  neit 
basin.  Other  basins  have  a  length  of  2  or  8  miles  in  a  northwest- 
southeast  direction  and  a  width  of  one-half  mile  or  more.  Some  of 
the  individual  beds  can  be  traced  from  basin  to  basin  and  clearly 
recognized  by  peculiarities  in  the  coal.  In  other  fields  the  coal  ap¬ 
pears  to  have  been  deposited  unevenly  in  little  depressions  that  are 
scattered  irregularly  over  a  large  territory  and  lie  at  various  levels, 
so  that  it  Is  not  possible  to  trace  e  bed  from- one  point  to  another, 
and  each  little  basin  must  be  considered  as  a  unit.  From  the?  •  types 
of  irregular  and  narrowly  limited  coal  beds  every  gradation  may  he 
found  to  some  of  the  relatively  even  am)  continuous  beds  of  (he 
'  W«t,  Hit  ulenslvs  Ixvln  of  Uib  oentrtl  interior  ooal  fields,  or  th« 
Pittsburgh  and  other  beds  of  the  East,  which  have  an  outcrop  lino 
hundreds  or  even  thousands  of  miles  in  extent  and  were  laid  down  in 
a  more  or  less  continuous  sheet,  many  of  them  covering  thousands  of 
square  miles.  Tims  the  Pittsburgh  bed  has  e  known  extent  of  over 
0,000  square  miles  and  is  found  in  isolated  areas  beyond  the  limits  of 
tho  main  bed.  Ollier  Appalachian  coal  boils  are  of  much  greater 
extent,  some  of  them,  as  tho  Lower  Kittanning,  having  many  times 
the  areal  extent  of  the  Pittsburgh  bod,  though  not  its  regularity. 

Certain  coal  beda  in  the  Illinois  fields  have  been  traced  without 
question  as  to  their  identification  over  a  large  part  of  that  State, 
through  a  portion  of  western  Kentucky,  and  through  the  entire 
length  of  the  Indiana  ooal  field.  It  is  lielioved  that  many  of  the  coal 
beds  of  the  Western  States  are  also  traceablo  over  large  areas.  Most 
of  these  widely  extended  ooal  beda  have  certain  slight  but  definite 
features  or  peculiarities  or  are  associated  with  other  rocks  of  dis¬ 
tinctive  character,  so  that  it  is  possible  to  recognize  them  at  any 
point.  The  peculiarity  of  a  l>ed  may  consist  of  some  particular  ty|>e 
of  parting  or  arrangement  of  partings  which  may  hold  for  long  dis- 
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I  boom,  or  It  may  eonaiat  of  Uie  pteaenoe  just  abort  or  below  tha  bed  of 
A  stratum  U.xt  baa  easily  recognisable  characteristic*.  In  ordef  to 
(race  and  id*  rati fy  aumt  coal  bed*  it  is  noocssary  to  atudy  Uicir  rela¬ 
tions  to  one  another.  One  of  the  main  reasons  for  studying  tha 
stratigraphy  is  to  identify  if  possible  at  the  outset  the  group  of  coals 
studied,  and  in  this  work  note  ahould  be  taken  of  the  determinations 
reached  by  the  wide  atudy  of  the  same  formation*  in  previous  seasons. 
For  example,  in  the  great  coal  field  that  covers  much  of  western  North 
Dakota  and  part  of  South  Dakota,  all  of  southeastern  Montana  and 
the  great  Powder  Itiver  field  of  Wyoming,  there  are  two  coal- 
bearing  formations — the  Fort  Union  above,  named  from  its  early 
recognition  at  Fort  Union  in  North  Dakota,  and  tlu  Lance  forma¬ 
tion  below,  named  from  the  occurrence  of  those  rocks  on  I^tnca 
Creek  iu  Wyoming.  The  Fort  Union  coals  are  as  a  nils  persistent; 
they  have  local  thicknesses  of  10  to  80  feet  or  more,  and  some  of 
them  can  be  traced  for  hundreds  of  miles  along  their  outcrop,  and 
individual  beds  can  be  recognised  from  point  to  point.  On  tha  other 
hand,  the  Lanoo  coals  occur  aa  a  rule  iu  small  lent**,  meet  of  them 
a  fraction  of  a  mile  or  e  very  few  miles  in  extent.  The  coal  in  these 
lenses  ordinarily  is  but  little  above  the  minimum  workable  limit  and 
thins  rapidly  to  nonworkable  thickness  in  all  directions.  If  the 
geologist  knows  that  the  coals  in  any  particular  area  are  in  the  Fort 
Union  or  Lance  formation  he  knows  what  to  expect  concerning  them, 
for  if  he  finds  that  they  are  of  Lance  aga  and  he  is  studying  at  the 
ihoment  tha  coal  at  a  point  where  it  is  workable,  he  is  careful  to 
trace  it  If  poeailda  in  order  to  #ee  how  far  it  may  extend  befure  it 
becomes  unworkable,  ao  aa  to  determine  as  closely  as  practicable  the 
extent  of  that  particular  lens.  If,  on  the  other  hand,  he  knowa 
that  the  coal  before  him  is  of  Fort  Union  age  be  attempts  to  de¬ 
termine,  if  possible,  what  particular  coal  bed  in  the  Fort  Union  it 
is,  and,  assuming  that  he  will  find  that  same  bed  in  a  large  part  of  tha 
oountry  ahead  of  him  and  that  he  will  judge  of  its  thickness  by  com¬ 
bining  a  great  number  of  meaaurements  made  over  a  large  territory, 
he  does  not  with  the  same  attention  attempt  to  diacover  whether  the 
coal  pinches  out  a  short  distance  on  either  aide  of  the  |»int  where  he  ia 
standing.  In  all  of  this  work  it  is,  of  course,  not  aa fe  to  assume  too 
much,  for  toward  the  south  end  of  the  Powder  lliver  field  the  boda  of 
coal  in  llie  Lance  formation  inoreaae  in  extent  and  thickness,  so  that 
they  more  nearly  resemble  thoa«  of  the  Fort  Union  formation,  farther 
nortlu 

It  is  not  advisable  to  assume  absolutely  that,  because  in  some  area 
already  examined  a  ooal  bed  is  very  extensiva  and  keeps  the  same 
thickness  with  great  regularity,  it  will  continue  to  be  extensive  and 
regular  in  territory  that  may  U  studied  later.  For  example,  the 
Pittsburgh  lied,  which  maintains  a  very  uniform  thickness  over  a 
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Urg*  ATM  In  western  Pennsylvania,  become*  very  irregular  in  south- 
Arn  Ohio,  so  much  ao  that  it  has  been  wrongly  Identified,  end  it  ia 
only  within  e  few  year*  that  the  bed  there  identified  ea  the  Pitta- 
burgh  baa  been  shown  to  be  another  ooal  higher  in  the  Mrlea.  Like¬ 
wise,  in  the  Illinois-Indlene  field  coal  V,  which  ia  probably  the  moat 
persistent  bed  in  that  field  and  can  be  traced  along  *Ua  ollcrtn  for 
thousands  of  mile*  with  great  regularity,  pinches  out  in  parta  of 
tireene  County,  Ind.,  close  to  other  localities  whore  it  shows  its 
greatest  thlckm*,;  and,  again,  in  Warrick  County  it  loo*.  its  usual 
characteristic  roof  and  ia  split  into  two  distinct  boda  In  the  s*m* 
way  many  of  the  coals  in  the  West  that  on  casual  scrutiny  appear  to 
be  persistent  prove,  when  atudied  in  detail,  especially  in  connection 
wi  h  mining  operations  or  where  close  prowling  bus  been  done 
with  •  drill,  to  vary  considerably  both  in  thickness  and  in  diatanca 
•part  l  or  example,  et  Caatleg.te,  Utah,  four  beds  are  at  on* 
point  separated  by  SO  fact,  20  feet,  and  14  feet  of  strata,  whereas  a 
idiort  distance  away  tbeoe  intervening  rocks  pinch  out  and  the  four 
beds,  wlucli  separately  are  on  the  average  only  about  8  feel  thick 
come  together  to  make  a  single  bed  IU  fort  thick.  Drilling  in  that 
field  has  shown  that  all  the  beds  tend  to  be  very  irregular,  .flitting 
and  combining  again  and  changing  in  thickness,  so  that  in  tracing 
them  from  drilling  to  drilling  it  may  he  found  that  though  each  oore 
show,  certain  workable  beds,  yet  a  bed  that  i*  thick  at  on.  .mint  is 
thin  at  the  next.  Detailed  work  in  many  of  the  eastern  fields  whare 
extensive  mining  operations  have  afforded  minute  data  in  regard  to 
the  coal,  or  where  UiouiamU  of  dollar*  have  Inmn  expended  in 
drilling,  baa  shown  that  oven  the  meet  persistent  of  tho  beds  are  sub¬ 
ject  to  variation*,  ao  that  a  bed  which  can  he  traced  from  one  min. 
to  another  over  a  whole  comity  and  which-  may  show  a  variation  . 
of  only  a  few  Indies  from  mine  to  mine  may  suddenly,  in  mining 
parlance,  “  go  to  pieces.**  It  is  there/ore  the  special  work  of  the 
held  geologist  not  only  to  looale  the  ooal  an  the  ground  hut  to  make 
as  detailed  a  atudy  as  possible  of  its  thickness  and  extent  in  ordsr 
to  learn  just  how  far  it  maintains  a  workable  thickness,  how  per¬ 
sistently  it  maintains  a  givan  thiokness, and  whether  it  is  likely  to 
vary  greatly  from  point  to  point  and  also  to  determine,  so  f.r  as  he 
can,  any  or  all  of  its  features.  Space  does  not  permit  Lite  detailed  de¬ 
scription  here  of  all  the  possible  irregularities  that  may  ooour  iu  a  ooal 
bed,  for  which  the  field  geologist  must  ho  on  tho  lookouL 
Iu  some  fields  the  coal  beds  are  expooed  in  cliffs  or  steep  dope*  in 
such  a  way  that  the  coal  may  l>e  seen  almost  continuously  for  many 
miles.  In  such  places  the  geologist  takes  the  opportunity  to  make 
a  careful  study  of  the  regularity  or  irregularity  of  the  coal  beds  with 
reference  both  to  their  thickness  and  to  the  variability  or  regularity 
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Ia  UildiMA  and  In  chwuUr  of  the  lnUrrtnln|  rocks  and  of  tha 
apooea  tvtween  Die  bed*.  In  region*  in  which  the  bed*  are  not  well 
exposed  it  may  he  possible,  from  a  knowledge  of  the  position  of  a 
bed  with  reference  to  other  rock*  which  show  on  the  aurface,  to 
determine  exactly  the  poaition  of  the  particular  coal  under  conaidert- 
lion  and,  by  mean*  of  a  very  email  amount  of  digging,  to  expose  the 
bed  so  that  it*  thickness  and  parting*  can  be  meauured.  In  some 
co#|  Arid*  hundred*  of  auch  opening*  have  been  made  In  the  atudy 
of  the  bed.  In  other  field*  the  bed*  occur  in  rock*  that  weather  down 
to  aoil*  rapidly,  and  it  may  be  only  where  a  coal  bed  crooues  a  stream 
or  U  otherwise  exposed  that  it  can  be  located  or  seen.  It  may  be 
difficult  to  trace  *uch  a  bed  from  point  to  point,  and  in  *ome  place* 
where  exposure*  are  several  mile*  apart  it  may  be  difficult  or  inq>oe- 
sihle  to  determine  exactly  it*  position.  In  other  place*  beds  may  be 
traced  readily,  but  the  fact  that  they  have  been  burned  continuously 
along  their  outcrop*  make*  it  difficult  to  get  accurate  information 
concerning  their  character  and  thickness.  It  ia  of  course  possible  to 
map  the  position  of  the  coal  bed  in  auch  place*  and  it  is  then  neces- 
aary,  from  auch  information  aa  can  he  obtained  concerning  the  thick- 
nea*  and  character  of  the  coal,  to  Infer  its  character  at  point*  between 
these  place*.  It  is  especially  in  auch  areas  that  a  general  knowledge 
of  the  “  habit*  ”  of  the  bed  or  group  of  beds  assist*  in  their  classifica¬ 
tion,  for  if  it  ia  known  that  a  particular  bed,  who**  burned  outcrop 
haa  boen  traced  with  detailed  measurement*  perhap*  at  only  one  or 
two  plaoe*  in  a  township,  oocura  at  a  certain  horiron  in  a  oertaln 
formation,  it  ia  possible  to  aurnilae  whether  it  I*  regular  or  irregu¬ 
lar  in  the  broad  area  between  theae  exposures,  where  no  information 
on  the  bed  itself  can  l>e  obtained.  Again,  it  may  be  possible,  by  mak¬ 
ing  a  careful  study  of  a  coal  in  a  mining  region,  to  apply  the  infor¬ 
mation  to  a  wide  area  where  but  scanty  information  on  tho  coal 
itself  can  be  obtained.  Wherever  the  coal  ia  exposed  the  field  man 
makes  careful  examination  and  measurement  of  every  possible  suc¬ 
tion,  measuring  down  to  the  fraction  of  an  inch,  even  though,  where 
the  bed  ia  irregular,  It  is  recognized  that  another  measurement  made 
a  short  distance  away  may  he  quite  different.  Where  a  lw>d  ia  irregu¬ 
lar  special  effort  is  made  to  obtain  aa  many  measurements  as 
poeaible,  in  order  to  obtain  average  figure*  for  use  in  the  classification 
and  valuation  of  the  land  underlain  by  that  bed.  In  some  places 
where  the  data  are  very  meager,  as  in  regions  where  (lie  rock*  crum¬ 
ble  to  aoil  and  tho  land  ia  largely  meadow  land,  considerable  time 
haa  been  given  to  making  opening*  on  the  coal  because  of  the  neces- 
aity  of  having  actual  information  and  measurement*  a*  a  basi*  for 
classification. 
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A*  already  stated,  the  coal  throughout  wide  area*  lie*  entirely 
below  the  level  of  drainage— in  place*  hundred*  or  even  thousand* 
of  feet  below— and  th*  outcrop*  of  the  particular  coal  beds  on  which 
land  ia  classified  aa  coal  land  may  be  score*  of  miles  away.  It  there¬ 
fore  become*  necessary  for  the  field  man  to  determine  aa  accurately 
as  possible  not  only  the  portion  of  the  coal  outcrop  with  reference 
to  the  lend  line*  and  tha  thickneas  of  the  coal  aa  exposed  along  the 
outcrop  or  tha  extent  of  ih*  lenses,  but  also  the  depth  of  the  bed 
beneath  tha  aurface  and  its  attitude  aa  it  dips  into  Ilia  basin,  lie 
does  thin,  first,  by  studying  the  inclination  of  the  coal  bed*  where 
they  dip  into  the  ground  and,  next,  by  studying  the  inclination  and 
thickness  of  tha  other  rocks  that  overlie  them.  Aa  coal  bed*  lie 
more  or  less  nearly  parallel  with  layers  of  sandstone,  shale,  and 
limestone,  one  of  his  duties  is  to  determine  how  nearly  the  coal  beds 
•  re  parallel  with  these  other  rock  layer*.  If  he  find*  by  observation 
at  many  point*  that  there  ia  very  little  variation  in  the  interval,  say 
BOO  feet,  between  a  limestone  bad  above  and  the  coal  bed  that  he  ia 
studying,  he  may  assume  that  the  dip  of  that  limestone  bed  measured 
jtosaibly  at  a  point  a  mile  back  from  the  outcrop  of  the  coal  indi¬ 
cates  the  dip  of  the  coal  beneath  that  point  at  a  level  800  foot  below 
the  aurface.  If,  again,  he  finds  that  some  other  rock  b  d  a  thousand 
feet  above  the  coal  bed  is  parallel  to  it,  he  may  assume  that  a  measure¬ 
ment  of  the  dip  of  that  bed  taken  fi  or  10  milea  back  from  the  co*| 
outcrop  may  indicate  rather  cloeely  (lit  dip  of  the  coal  U|  Itself 
1,000  feet  below,  lienee  tho  field  geologist  must  uot  only  study  th< 
details  of  the  coal  bed  along  it*  outcrop,  but  must  also  study  tha 
geology  of  the  area  back  of  that  outcrop,  serially  with  reference 
to  the  dip  of  the  rock*.  If,  **  sometimes  happens,  he  finds  that 
tho  spaco  between  a  coal  bed  and  the  overlying  rocks  is  variable,  he 
can  not  compute  the  depth  of  the  coal  bed  so  closely.  In  some  place*  all 
therocke  associated  with  certain  coal  bods,  having  the  same  great  fold* 

•  ltd  basins,  have  beon  overspread  by  a  blanket  of  other  rocka  that 
do  not  have  the  aame  structure  Such  a  blanket  may  completely  hide 
not  only  the  coal  bearing  formation  but  the  other  formations  that  are 
associated  with  it  and  that  have  been  folded  in  the  same  way.  In 
•tich  places  it  ia  only  possible  to  infer  from  broad  general  knowledge 
of  the  field  how  deep  the  coals  may  lie  below  the  surface. 

aoaxjTT  o#  Taos  oosju 

The  character  and  quality  of  a  coal  can  be  determined  in  part  by 
a  simple  examination  of  the  coal  bed.  Thus  it  ia  possible  in  moot 
examinations  to  determine  whether  a  coal  is  a  lignite,  a  aubbitumi- 
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nou*  coal,  a  bituminous,  s  cannel,  or  sn  anthracite  cod.  It  may  also 
be  possible  to  utimilt  rsther  closely  whether  or  not  s  cod  contains 
a  Urge  amount  of  sah.  Where  small  mines  or  prospects  have  been 
opened  it  m  *y  be  possible,  by  studying  tha  cod  on  the  dump,  to 
determine  whether  the  coal  can  be  shipped  or  stocked,  or  the  extent 
to  which  it  tends  to  crumble  under  the  action  of  the  atmosphere. 

The  final  teats,  however,  are  the  chemical  teat,  consisting  of  an 
analysis  of  the  ooal,  which  shows  fully  its  percentage  of  the  various 
heat  giving  elements  and  of  the  ash  and  other  elements  that  do  not 
yield  heat  but  detract  from  its  value,  and  the  test  of  its  heat-giving 
value  in  U*  calorimeter.  Experience  has  shown  that  coal  of  certain 
kinds — es|>ecially  low-grads  coal— changes  in  chemical  composition 
very  rapidly  when  eipooed  to  the  weather,  so  that  in  getting  sample# 
for  analysis  It  has  been  found  necessary,  in  order  (hot  the  sample* 
may  be  fairly  compared  and  may  form  the  basis  of  a  uniform  system 
of  classification  and  valuation,  that  they  be  taken  with  great  cars 
in  s  uniform  manner  and  that  the  treatment  of  each  sample  from 
the  time  it  is  taken  until  it  is  analyied  shall  follow  certain  standards. 
To  this  end  certain  regulations  have  been  prepared  in  regard  to  the 
method  of  obtaining  coal  samples  for  analysis  and  are  consistently 
enforced.  These  regulations  in  brief  are  as  follows; 

1.  Pelrct  a  fresh  face  of  oQwealhersd  real  at  tba  point  wh#ra  tU#  sample  la 
to  U  obtained  ao<l  clean  It  of  all  powder  atatn#  and  other  lutpurllk*. 

2.  Spread  a  plec#  of  oilcloth  or  rubber  cloth  on  the  door  so  aa  to  catch  tha 
|>art!clea  of  coal  as  they  are  cut  and  to  keep  out  luipurltlea  and  tirtulrt  mois¬ 
ture  where  the  door  la  wet.  Hitch  a  doth  should  be  ubout  ]|  by  2  yards  In  alsa 
sod  should  h#  #o  apr-ed  aa  |n  catch  all  tha  iu*(*rUI  ruiupnalRit  Ilia  sample. 

L  Cut  a  channel  |H>r|»eiit|lciiUrly  across  tha  face  of  tha  cost  bed  from  root  ts 
door,  with  tha  sicept lou#  noted  In  paragraph  4.  of  such  alas  as  to  yield  at  least 
t  pounds  of  coal  per  foot  of  tlilcknraa  of  coal  bed;  that  la,  d  pounds  tor  s  bed  t 
foot  thick.  12  pounds  for  u  bed  2  feet  thick.  24  pounds  for  a  bod  4  foot  thick,  etc. 

4.  All  malarial  eucounierad  in  such  a  cut  should  he  tncludud  In  the  sample, 
aacept  parting*  or  binders  mors  than  Ibrewelgblbs  Inch  In  thickness  and  lenses 
Of  concretions  of  **  sulphur"  or  other  Impurities  greater  than  2  Inches  In 
■lailmuui  diameter  and  one-half  inch  In  Itilckuras. 

L  If  tha  aMuipla  ta  wat.  It  should  ba  taken  out  of  the  (ulna  and  dried  until 
all  asnaibla  moisture  baa  been  driven  off. 

d.  If  lbs  coal  la  not  vlalbly  uiulet.  It  should  ba  pulvarlscd  and  quartered  down 
Inside  Ilia  nilus  to  avoid  changes  In  moisture,  which  taka  place  rapidly  when 
One  coal  la  ei|M>so>l  to  different  atmospheric  coin'll  lions.  Tba  coal  should  be  pul¬ 
verised  until  II  will  pass  through  a  sleva  with  one  half  Inch  ineeli,  and  then,  after 
(borough  lulling.  It  should  l>e  divided  Into  quarters  and  op|M>elte  quarters  ra- 
Jerlod.  Tits  ofierallun  of  lulling  and  quartering  should  be  re|>eulod  until  a 
•ample  of  lha  desired  else  Is  oblullied.  When  the  work  lias  been  properly  dons 
a  quart  aaiuple  la  audlcleut  lo  send  for  chemical  snalyala.  Tbla  sample  should 
be  sealed  lo  either  a  glass  jar  or  a  screw  top  can  with  adhesive  tape  over  Uis 
joint  and  scut  to  the  chemical  laboratory  for  analysts. 
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Since  (he  value  of  (he  land  varies  with  (be  quality  of  (he  ooal  es 
determined  by  (he  chemist,  hie  methods  ere  briefly  described  here.* 
Immediately  after  the  sample  Is  received  at  (he  laboratory  it  i« 
weighed  end  plaoed  in  t  shallow  tin  pan  In  a  large  drying  oven,  in 
which  e  temperature  of  80°  to  85*  C.  if  maintained.  The  aample 
remains  exposed  to  currents  of  warm  air  in  the  oven  until  the  1<mm 
between  two  successive  weighings  made  six  to  eight  hour*  apart  doee 
not  vary  more  than  Oil  per  cent.  The  lose  of  weight  in  tlie  oven  le 
called  air-drying  loos. 

After  being  air  dried  tbe  sample  is  cruahed  to  e  fine  powder  and 
thoroughly  mixed.  To  determine  the  amount  of  moisture  remaining 
in  the  coal  after  air  drying,  e  1-gram  sample  la  heated  for  an  hour 
at  108*  C.  and  then  cooled  in  a  desiccator  over  sulphuric  acid.  The 
moisture  in  the  sample  is  thus  driven  off,  hence  the  percentage  of 
loos  represents  the  percentage  of  moisture  in  the  coal  The  remain¬ 
ing  part  of  the  sample  is  next  used  to  determine  the  amount  of  ash 
in  the  ooal.  This  determination  is  made  by  slowly  heating  the 
sample  in  a  muffle  furnace  until  all  of  the  combustible  matter  is 
burned  off.  The  remainder  is  ash.  The  volatile  matter  Is  deter¬ 
mined  from  a  frenh  1-gnun  sample  in  a  80  gram  platinum  crucible, 
with  a  close-fitting  cover,  heated  for  eeveu  minutes  over  a  Duusen 
flame  20  oentimoters  high.  The  loss  in  weight  minus  the  moisture  at 
105*  C.  is  the  weight  of  the  volatile  combustible  matter.  The  sulphur 
is  determined  on  a  separate  example  by  what  is  known  as  th  *  Eschke 
method.  The  |>ercentag«  of  fixod  carbon  given  in  the  analysis  is  the 
difference  between  100  per  cent  and  the  sum  of  moisture,  volatile 
ctinibuhtiliU  mutter,  and  ash. 

The  calorific  value  of  a  coal,  or  the  amount  of  heat  that  can  be 
obtained  from  it,  is  the  uioet  important  factor  in  classification  and 
valuation. 

The  calorific  value  of  ooal  is  determined  with  e  bomb  calorimeter. 
The  following  is  a  brief  description  of  the  details  of  operation; 

A  1 -grain  sample  of  coal  (00  mesh)  in  a  platinum  tray  is  placed 
in  the  bomb  and  the  lid  is  screwed  down  tightly  against  a  lead 
gasket.  Oxygen  is  forced  into  the  bomb  until  (Its  pressure  is  18  to 
20  atmospheres.  The  bomb,  filled  with  oxygen,  is  placed  in  a  brass 
bucket  containing  distilled  water,  the  bucket  having  beau  previously 
placed  in  an  insulated  jacket. 

The  coal  is  ignited  by  electric  current  and  is  burned  st  once.  Tha 
heat  of  combustion  is  transmitted  through  the  walls  of  the  bomb  and 
is  manifested  in  a  rise  in  the  t em perat ure  of  tho  water.  This  rise 
in  temperature  ia  measured  by  a  very  delicate  thermometer.  The 

‘Tba  aaalhoda  of  anal/ala#  run  I  and  coka  era  full/  drucriUad  la  Trrbnlral  Papar  Ha  S. 
Bureau  •(  Ulnra.  If  Vrad-rtck  M.  SUaloa  aad  Amt  C.  midaar.  Tka  aaallu»4  oulllnad 
Sara  la  auutnarlaed  Irate  Ua|  |>ai>*r. 
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quantity  of  heat  given  off  by  the  burning  of  the  ooel  is  determined 
by  multiplying  the  product  of  the  weighte  of  the  metal  and  water 
in  Uie  apparatus  and  their  respective  epecifio  heata  by  the  rite  in 
temporal' ire.  The  result  thue  obtained  is  calculated  into  terms  of 
caloriea  end  British  thermal  units. 

ntxr  a  saiton  or  uatsual. 

The  preparation  of  material  by  the  field  man,  eo  that  It  may  bo 
considered  to  the  best  advantage  in  the  work  of  classification  and 
valuation,  has  already  been  considered  in  the  chapter  entitled  M  Prepa¬ 
ration  of  data  for  classification,"  immediately  preceding  tire  discus¬ 
sion  of  the  classification  of  cost  lands. 

rsOCEODM  IN  CLASSIFICATION  AMD  VALUATION. 

In  the  actual  work  of  classification  of  ooel  lands  each  area  under 
consideration  must  he  treated  individually,  yet  in  general  a  definite 
lino  of  procedure  is  followed. 

The  first  step  is  to  assemble  all  the  available  data,  including  not  only 
the  maps  and  reports  of  the  geologists  who  may  have  made  a  special 
examination  of  the  field,  but  the  reports  of  any  special  agents  of  the 
I>and  Office  who  have  been  In  that  field,  as  well  aa  all  reports  of 
geologists  who  may  have  visited  the  field  at  some  earlier  time  (prob¬ 
ably  for  some  other  purpose)  and  all  other  available  information 
concerning  the  land  or  the  coal  it  may  contain.  The  land-classifica¬ 
tion  board  has  a  system  of  graphic  records  which  show  at  once  the 
existence  of  any  report*  on  the  field  and  give  references  to  thorn,  ao 
that  when  ilia  caso  is  (tken  up  all  the  data  available  are  at  hand.  Aa 
a  matter  of  fact  the  field  man  will  usually  have  familiarized  himself 
with  all  these  earlier  data  and  will  be  prepared  to  present  them  aa 
may  be  necessary. 

The  second  step  is  to  ecrutinite  carefully  all  these  data,  and  by  their 
aid  to  take  the  action  or  to  obtain  the  information  listed  under  the 
following  heads: 

1.  The  number,  names,  character,  end  other  features  of  the  coal¬ 
bearing  formations  arc  determined.  Aa  moat  of  theee  formations 
extend  over  large  areas,  some  of  them  crossing  several  States,  a  gen- 

'  era  I  knowledge  of  the  formations  at  once  suggests  the  probable  con¬ 
ditions  to  be  found  in  the  field  studied,  and  that  general  knowledge 
may  strongly  affect  Urn  action  to  be  takeu  in  classification  and 
valuation. 

2.  The  number  of  ooal  horizon*  or  groupa  of  horizons  la 
ascertained. 

3.  The  thickness  of  each  coal  bed  over  the  field  is  determined,  if 
it  can  be  traced.  If  each  bed  can  not  be  traced  the  group  of  coala 
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la  studied  as  a  whole  to  determine  from  point  to  point  the  number 
of  beds  and  their  aggregate  thickness  and  value. 

4.  The  baaing  value  per  ton  of  the  ooel  is  computed  by  compering 
its  analyse*  and  Its  obvious  character  with  the  standard  scale.  An 
average  B.  t,  u.  value  having  been  Axed  for  the  coals  of  Uia  field 
or  for  the  different  groups  of  coals,  ilia  other  qualities  of  the  coal— 
such  as  its  adaptability  to  coking  or  to  stocking — sro  studied  to  de¬ 
termine  whether  they  enhance  that  value  or  detract  from  it,  and  the 
price  is  raised  or  lowered  accordingly. 

0.  If  the  field  is  small  and  the  data  are  scattered  the  field  may  be 
studied  as  a  unit  If  the  data  are  abundant  in  any  township  the 
oosla  in  that  township  are  studied  by  themselves,  and,  exceptionally, 
the  variation  in  thickness  insy  make  it  necessary  to  divide  a  town¬ 
ship  into  hell*  or  areas,  in  each  of  which  a  baaing  value  of  lit# 
groupa  is  determined. 

0.  All  sections  of  tha  ooal  are  examined,  and  if  the  coal  beds  are 
split  the  equivalent  thickness  of  a  solid  bed  is  computed  and  a  memo¬ 
randum  of  the  results  is  placed  beside  the  drawn  section.  Then 
further  reduction  is  made  for  the  reduced  value  of  tho  lied,  if  it  is 
less  than  0  or  more  than  10  feet  thick.  If  a  bed  is  variable  in  thick¬ 
ness  but  varies  so  regularly  that  lines  of  equal  thickness  can  be  drawn 
on  a  map  of  the  field  these  lines  are  eo  redrawn  as  to  indicate  the 
reduced  thickness  determined  by  allowance  for  their  red'  ced  value 
if  the  thickness  is  less  than  0  or  more  than  10  feet  If  the  beds  are 
of  irregular  thickness  the  average  of  tlte  mes/mrsmenle  takrn  is  ob¬ 
tained,  and  by  (ha  uae  of  tha  “  modulus  of  Irnq'ularily  M  A  compuUwl 
average  thickness  is  obtained  for  use  in  valuation. 

7.  The  outcrops  of  the  coala  are  examined  to  determine  which  are 
workable  coals  and  especially  to  make  note  of  the  outcrop  of  tha 
lowest  bed  or  the  bed  covering  the  largost  area.  Where  the  coal  liee 
in  one  or  more  lensee  a  computation  of  its  gradation  in  thickness  is 
made  between  points  at  one  of  which  the  coal  is  below  the  minimum 
thickness  and  at  the  other  ia  above,  to  determine  (be  position  of  the 
minimum.  The  limits  of  workable  coal  having  been  determined  for 
certain  |>ointe,  the  limits  of  the  lenses  of  tha  coal  are  drawn  on  the 
maps.  For  isolated  measurements  at  points  where  the  bed  is  al*ove 
the  minimum  limit  the  extent  and  character  of  the  several  lenses 
measured  are  determined,  special  formulas  being  applied  where 
possible. 

8.  If  the  coal  paaeea  below  the  depth  limit  of  wnrkuble  coal  the 
position  of  that  limit  ia  determined  and  indicated  on  the  map. 

0.  The  limit  of  workable  coal  having  now  beam  determined,  a  line 
ia  drawn  on  a  plat  along  the  10-acre  lines,  or,  where  necessary,  along 
the  10,  5,  or  2|  aero  line*  in  the  forty,  to  separate  the  area  that  con- 
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Uin.  workable  coal  from  th.  that  doe.  not  contain  workabU 
coal.  The  Utter  area  la  then  plainly  marked  noncoal,  and  if  the 
land  U  onh  to  be  clarified  and  not  valued  a  copy  of  the  plat  «•  «> 
on  a  blank  township  sheet  to  show  accurately  the  coal  land  end  ‘he 
noncoal  land.  Thia  copy,  after  checking  and  proper  designate  , 
dated  and  aigned  by  the  member,  of  the  coal  jeclion  of  the  board. 

It*  later  history  la  the  -me  ae  if  valuation 

10  The  tract  or  township  may  now  be  valued.  P 

•tepa  at  IhU  point  may  vary  greatly,  depending  on  the  complication. 
witE  valuation.  It  may  U  that  the 

M  low  that,  like  Uie  low-grade  lignitee,  regardless  of  their  thtckneea, 
they  will  be  valued  only  at  the  minimum.  Or  It  may  be  that  the 
Z’ci  contain#  only  one  U.ia  bed  that  1U.  *1  and  at  a  hgh  depth 

may  be  valued  at  the  minimum  or  perhaps  at  uni 
form  price.  From  these  eimplo  condition#  there  will  be  conditions 
Lading  in  comple.ity  all.tbe  way  to  thooa  found  In  aucli  fields  as  for 

coals  have  different  depth  limits.  They  may  also  vary  in  dip *“d 
U  locally  broken  by  faulting  or  by  igneoua  intrusions.  1  he  v  1 
of  hTland  that  is  involved  in  these  complication.  1.  computed  by 
using  printed  hlanka  that  contain  columns  arranged  to  show  not  mi 
thl  oliTrved  dais  on  «ch  bail  In  aach  40-aora  tract,  but  tha  «wtp 

noted  value,  of  each  bed,  ending  with  the  computed  value  of  the  40 
’  nd#  completed  blank  become#  part  of  the  permanent  recor  , 

t  if  additional  data  are  obtained  or  if  for  any  reason  the  valu- 
atiorTehould  be  reviewed,  it  .how.  not  only  the  ^  Jdata  hut  the  ste,>e 
Ui.t  have  led  to  the  final  result.  As  value,  are  determined  they  are 
recorded  on  a  blank  township  .beet  and  if  the  data  are  abundant  and 

I  1.  on  which  the  computed  valuation  prtcea  are  placed.  This 
*LJi\b  properly  labeled,  dated,  and  aigned  by  tlie  member  of  the 

^l^the  land  in  a  township  U  classified  and  valued  memoranda 
.re  prepared  to  show  the  baei.  for  any  criteria  used,  and  all  heee 
***  ^  1  -,t  |  forme  ehowing  th*  computations  and  allow- 

U^T^mb.™  o(  tbo  c»l  (ora.  •  port  of  th.  ponoononl  rocord. 
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noosM*  iw  otaeainoanoif  and  muinow. 

The  following  sUlement  show,  the  status  of  the  work  of  clesai- 
Action  on  January  1,  1018: 

frvfrcBS  •/  ml  la* 4  cOmIjImMm  to  fwaarj  f.  Lift. 

Total  withdrawal*.  _ - - - — - acres —  la.UT,  lit 

Area  elaaalflad  and  valaad  aa  reel  land - do — .  •  1ft.  <M,  BIT 


Area  diwIdtU  aa  coal  land,  price  not  died — do--—  841.700 

Area  clasalAetl  aa  nonreel  laud — ... — . — --do — .  42,244,043 
Restored  wllboul  d  ■••I  Oca  I  loo - do — .  1.  TIT,  WKI 


I  Total  restoration* - - — - — do — .  (12, 2.17.000 


Total  withdrawal!  leas  total  reetora Ilona  (total  out¬ 
standing  wllbdrawala) - - — - — acre#--  M,  IKfll,  Til 

Value  at  coal  laud  at  ctaaalftod  price — ... — ... - -  VTU2,  IM.2W 

Value  at  saiolunua  prtoe— , - — — - * - —  $21®,  122,  Mi 


Oil.  AND  OAR  LAJTDfl. 
ooctruKNca  or  oil  and  ana. 

To  the  mind,  of  many  people  who  find  little  difficulty  in  compre¬ 
hending  a  classification  of  lands  containing  deposits  of  coal  or  phoe- 
phate  the  possibility  of  applying  a  similar  classification  to  Unde 
containing  oil  and  gas,  especially  in  advance  of  actual  drilling, 
appears  uncertain,  to  any  the  least,  and,  according  to  the  nature  and 
experience  of  the  individual  critic,  aucli  e  classification  in  looked  ujm)« 
ilthor  aa  a  more  or  Iww  aoiontifto  guftao  or  aa  evidence  of  the  poneeaniou 
of  supernatural  power,  by  the  classifier.  The  classification  of  oil  and 
gaa  lands,  however,  call,  for  the  use  of  no  myeterioua  or  hepharard 
method#  but  ia  based  on  detailed  field  examinations,  followed  by 
careful  consideration  of  all  tho  available  facta,  geologic  and  economic, 
in  their  relation  to  one  another  and  to  the  kuowu  principle*  of  the 
oocurrence  of  oil,  which  have  been  proved  again  end  again  in  the 
development  of  oil  fields  throughout  the  world.  Although  the  ulti¬ 
mate  test  of  tho  presence  of  oil  in  commercial  quantities  is  made  with 
th*  drill,  it  is  nevertheless  a  fact  that  the  intelligent  application  of 
the  principle**  of  oil  accumulation  to  the  geologic  facta  observed  will 
indicate  at  least  the  area,  where  no  oil  will  be  found  and  will  go  far 
toward  delimiting  the  area,  where  production  is  reasonably  certain. 
To  the  classifier  of  oil  lands,  as  to  tlie  oil-well  driller,  the  theories 
proposed  to  account  for  th*  origin  of  oil  and  gas  are  of  only  inci¬ 
dental  interest;  tire  problem  of  prime  importance  to  him  emprise# 
lit#  assignment  of  proper  values  to  the  many  factors  which  infinenoe 
accumulation  and  the  determination  therefrom  of  the  present  posi¬ 
tion  and  extent  of  the  depoeite. 


0 
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OU  uul  fU  .r.  eompoad  for  ll»  moot  port  of  crlxm.nd  Mro- 
but  tli.r  Tory  greotly  ill  tho  proportion.  of  ll.r»o  .Umonlo  «nd 
!Tlh.  way  in  which  they'  are  combined.  The  petroleum  oils  range 
from  low  grade  heavy  otle  confining  much  aaph.lt  to  high-grade 
light  oils  which  contain  e  large  percentage  of  paraffin  end  volatil 
constituents  and  little  or  no  aaph.lt  The  heaviest  oil  ia  chiefly  valu¬ 
able  os  fuel,  for  which  it  i.  used  in  it-  crude  state.  I  rogirmtvely 
lighter  oils  are  used  lew  and  lew  for  fuel  and  more  and  ntore  for  the 
other  products  that  are  obtained  from  them.  There  Is  a 
opinion  that  weight  for  weight  the  fuel  value  of  light  and  hea vy  o .  . 

U  about  equal,  but  because  of  the  value  of  the  distil  ales  from  the 
lighter  oils  it  may  be  stated  in  general  that  the  lighter  the  oil  the 

gFIn  dal'ifyfnT land,  aa  to  their  probable  content  of  oil  and  gas  it 
must  be  borne  in  mind  that  oil  and  gas  are  mobile  substances  and 
that,  owing  to  their  mobility  and  to  Uie  resulting  increased  impor¬ 
tance  of  gravitation,  temperature,  hydrosUtlo  pressure,  and  capil¬ 
larity,  it  is  neceseary  to  make  certain  variation,  from  the  type  or 
procedure  employed  in  clarifying  lands  confining  coal,  phosphate, 
or  other  atahle  minerals.  The  mobility  of  oil  and  gas  has,  in  many 
regions,  permitted  their  migration  through  varying  thicknesses  o 
pervious  strata  to  their  present  plaoee  of  accumulation,  so  that  tho 
problem  is  not  to  discover  where  the  bydrooarbona  originated  but 

rather  where  U»ey  have  accumulated. 

The  preeent  position  of  these  accumulations  depend,  mainly  on 
the  character  of  the  strata,  the  attitude  of  the  straf  (commonly 

iitnkeii  at  is  ths  rcek  Hraeture),  llift  pffwnf*  or  of  WR^r,  urn! 

the  di. racier  and  specilio  gravity  of  the  oil.  The  fluid  hydrocarbons 
do  not,  as  is  supposed  by  some,  occupy  underground  lakes  or  reser¬ 
voir*  surrounded  by  walls  of  rock.  Instead  they  saturate  porous 
rocks  in  plaoes  where  the  geologio  structure,  the  oomlilione  with 
regard  to  underground  water,  end  the  succession  of  strata  are  ouch 
that  the  accumulations  are  sealed  by  relatively  Impervious  beds. 
Thus,  allbough  the  accumulations  of  oil  or  gas  are  called  pool*, 
they  are  not  to  be  confused  with  such.  pool.  s.  are  formed  by  the 
collection  of  liquid,  upon  the  surface  of  the  ground.  'live  porou. 
stratum  in  which  the  hydrocartmn  collects  i.  often  spoken  of  as  an 
oil  or  gas  44  sand,”  although  it  may  in  reality  be  sandstone,  gravel, 
limestone,  or  a  rone  of  fractured  rortc.  Into  this  44  sand  "  the  hydro- 
carl k>ii  cornea  from' one  or  another*  source,  but  if  there  is  to  be  an 
Accumulation  of  importance  the  migration  of  tho  oil  or  gaa  along 
this  pervious  bed  must  l>c  stopped  by  e  change  In  dip  or  by  some 
oilier  obstacle  to  continued  progreae,  and,  in  addition,  the  reservoir 
thus  formed  must  be  sealed  by  atraf  that  are  relatively  impervious, 
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.  each  te  compact  shale*,  days,  or  fine-grained  sandy  bed.  saturated 

with  water.  . 

The  accumulations  within  the  United  SUfe  may  be  divided 

roughly  into  three  closets,  as  indicated  below, 

1.  Those  occurring  in  straf  of  sandstone  or  limeetone  bounded 
above  end  below  by  rocks  comparatively  impervious  to  oil.  The 
sandstone  or  limeetono  may  be  of  broad  or  of  very  narrow  extent, 
in  some  places  comprising  merely  small  lenses  of  porous  inafrial 
embedded  in  relatively  impervious  rocks,  in  others  underlying  hun¬ 
dreds  of  square  mile*  of  territory  in  comparatively  regular  beds. 
To  this  class  belong  the  greater  number  of  oil  accumulations  of  this 
oountry. 

2.  Those  ooourrlng  in  porous  straf,  apparently  lenticular,  asso¬ 
ciated  with  the  “  salt  domes  ”  of  the  Qulf  Coastal  Plain. 

8.  Those  occurring  in  fiueures  in  shale,  as  in  the  Florence  field  of 
Colorado.  Tho  fracturing  of  other  rocks,  such  as  limestone  and 
sandstone,  affords  favorable  conditions  for  the  accumulation  of  oil; 
but  sandstone  and,  under  certain  conditions,  limestone  are  capable 
of  storing  oil  without  fracturing,  the  fracturing  merely  increasing 
their  capacity.  A  fine-grained  shale,  on  tho  oontrary,  although 
capable  of  conf  ining  oil,  does  not  permit  if  migration  through  tlie 
rock  maw  with  sufficient  rapidity  for  collection  in  wells  unless  the 
el, ale  is  broken  by  fissures,  which  Berve  as  channels  or  reoervoirs  for 
the  slowly  migrating  oiL 

It  may  be  sf  ted  as  a  fundamental  principle  that  important  accu¬ 
mulations  of  petroleum  and  patural  gas  Iff  bfl  fotllll!  flltly  id 
ltnliffrll  Or  HfliniMiUf?  fOtki;  lUlgiiifili  in  which  tlis  straf  lure 
been  greatly  dialurbed  or  altered  by  intrusions  of  igneous  rock  are, 
as  a  rule,  unfavorable  to  the  accumulation  of  petroleum,  because  the 
attendant  heat  and  fracturing  would  as  a  rule  have  had  disastrous 
effects  on  volatile  substance*  of  this  character.  An  interesting  appar¬ 
ent  exception  lias  been  noteal  in  Ventura  County,  Cal.,  whero  oil  to  Hie 
extent  of  6  or  fl  barrels  a  day  has  been  obtained  from  wells  drilled 
in  cloee-texlured  crystalline  schist.  Although  the  schist  is  underlain 
by  granite,  it  is  overlain  at  a  distance  of  only  a  few  hundred  feet 
from  the  wells  by  Tertiary  rocks  which  in  the  same  general  region 
are  petroleum  bearing.  These  relations  suggest  that  the  presence  of 
the  oil  in  the  schist  U  due  to  infiltration  from  the  Tertiary  sediments 
through  fractured  tones  rather  than  to  origin  in  the  sediments  that 
were  melamorphoeed  to  form  the  schist. 

In  general,  then,  oil  ib  found  in  sedimentary  sf  sf  of  greater  or 
leas  extent  and  regularity.  These  straf  were  originally  deposited 
by  water  in  the  ocean,  in  fresh  water  lakee,  or  on  great  deltas  prac¬ 
tically  at  sea  level.  The  beds  were  therefore  horiiontal,  or  nearly 
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horizontal,  M  flrat  laid  down,  and  "here  a  **ries  of  W*  «i 
periled  one  above  another,  there  being  no  oarih  moramsnt  during 
the  depoai'ion,  the  eeveral  bede  were  pareilel.  After  the  bed*  of 
lend,  mud,  and  marl  were  debited  and  hardened  into  the  renting 
sandstone,  ah.le,  and  limratons,  they  were  In  certain  area*  bent  by 
•erth  movement,  into  fold,  of  various  shape*,  *"d  it  la  about  th~e 
fold,  that  the  accumulation,  of  oil  are  found.  *1 1*  attitude  in  w  >  i 
the  rock,  lie,  the  .haps  of  Uie  fold.,  and  the  presence  of  faults  or 
breaks  in  Uie  atrata  constitute  the  rock  structure. 

In  any  consideration  of  the  factor,  which  centre  the  accumula¬ 
tion  of  oil  or  gua  the  importance  of  the  part  played  by  the  structure 
„n  hardly  be  overestimated.  The  fluid  content,  of  porous  bed.  obey 
the  laws  It  gravitation  and  capillarity,  separating  and  dial nbu  ng 
themselves  in  the  main  in  accordance  with  their  specific  gravit 
If  water,  petroleum,  and  ga.  are,  a.  i.  usual,  present  in  1^‘ferou. 
bed.  the  ^ua  would  as  much  aa  possible  disengage  lUelf  from  the 
Sand  rise  to  the  highest  point  in  the  fold,  while  the  water  would 
endeavor  to  displace  the  petroleum  and  find  a  resting  place  a.  low 
down  a.  possible.  If  the  bed  of  rock  is  inclined  and  the  water  ■  »• 
under  artesian  preasure,  it  will  be  forced  upward  along  the  bed,  the 
oil  remaining  above  the  water  because  of  the  difference  in  epee 
gravity.  If  Uie  porou.  bed  is  continuou.  in  dip  to  the  outcrop,  ie 

.  ,nd  oil  ».  »P 

■  ,udip  i.Xp«i  *  *  »»"*  i» «vk»  */‘“u -itur-iur 

atead  of  opening  tl.e  atratum,  or  by  aeluratlon  of  the  bed  w  th  «  . 

an  accumulation  take*  plaoa,  the  oil  and  g*a  remaining  betw^n  a 
water  down  the  dip  and  whatever  haa  impeded  their  progress  up 
"p  Tl  M^rj  -hich  i.  koo-o  ..  .ho  .nliclin.l  lhw>|<  «">• 
5*  ‘  by  practically  all  geologists,  not  a.  indicating 

absolutely  the  limitation,  of  the  occurrence  of  oil  and  gas  but  aa  ei- 

rr:gbM  tr^rTourmiu^ng  ^ 

ss  g  r  £  sr  f s 

to  il  lumed  CO, .coming  il,o  -hoi.  p-ohl.m,  bol  cnoogl.  >■  kno.,,  ko 
o;A.  Zld,  ol  on,  oil  field  o(  cc.no, nio  ..  «ll  « 

If  (|lft  rock  containing  0,0  oil  doco  not  .lco  c» my  -•  or  *tf 
lore,  to  impel  the  oil  into  tho  uplold  of  onllclmc.  On  ho  t®"'"'*,. 
«r.ily  3.  to  pull  it  do— n-ofd  .od  it  collect.  th.  .d,om,ng 
do— nfuld  or  oynclioo.  Thi.  condition  I.  (ound  ,n  oom.  ot  th.  Pen- 

aylvania  fields. 
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Where  the  migration  of  oil  ie  due  to  the  pressure  of  dissolved  or 
oocluded  gee  in  the  absence  of  water  eeturatioo  the  oil  will  move  in 
all  directions  until  it  is  stopped  by  some  impervious  stratum,  where 
accumulation  takes  place  in  apparent  disregard  of  structure. 

The  simplest  structure  favorable  to  the  accumulation  of  oil  and  gaa 
la  that  of  a  symmetrical  anticline  hiving  little  or  no  pitch  of  the  axis 
and  moderately  dipping  flanks.  If  th.  requisite  condition  of  porous 
oil-bearing  rock  adequately  sealed  by  iroperviou.  brdii  ie  fulfilled  and 
the  struts  are  impregnated  with  water  under  moderate  hydrotUatio 
pressure,  the  hydrocarbons  will,  under  ideal  conditions,  segregate  in 
tbe  alia  of  the  fold  and  eitend  down  the  flanks  a  distance  de|>endent 
on  the  quantity  present  Farther  down  tlie  flanks  arid  in  the  trough, 
of  the  corresponding  aynclinea  water  will  ae  a  rule  be  found.  It  is 
evident  that,  oilier  things  being  equal,  tbe  extent  of  the  productive 
area  controlled  by  anticlinal  structure  U  greater  where  tho  fold  ia 
broad  and  the  dip  of  the  atrata  on  the  flanks  relatively  low  than  where 
tho  fold  is  narrow  and  has  sleep  flanks,  for  in  tho  former  esse  tike 
gathering  ground  for  oil  and  gua  is  much  greater  than  in  Ilia  latter. 
From  tiie  simple  symmetrical  anticline  there  are  gradations  on  the 
one  hand  into  domes  pitching  away  from  a  control  point  and  on  the 
other  hand  through  unaymmetrical  folds  to  an  extreme  type  in  which 
oiio  flank  is  vertical  or  overturned.  In  every  symmetrical  fold  the 
boundary  between  an  oil  pool  lying  at  Die  top  of  a  fold  and  extending 
part  way  down  tbs  aide*  of  the  fold  and  the  wator  salinating  tho 
rocks  farther  down  ia  an  approximately  horizontal  lino,  because  aa 
long  as  the  fold  is  regular  the  water  tends  to  rire  to  the  bswo  level 
all  along  it.  If,  however,  them  ans  minor  irregularities  on  ths 
aides  of  the  fold  thee*  have  their  effect  on  the  distribution  of  tho  oil, 
making  tho  margin  of  the  pool  irregular  or  causing  email  pools  to 
collect  along  tho  slops. 

Structural  feature*  of  other  types  are  under  certain  conditions 
favorable  for  the  accumulation  of  petroloura  and  natural  gaa.  Among 
these  may  bo  mentioned  monoclines,  which  present  conditions  favor¬ 
able  for  the  concentration  of  oil  wherever  there  is  a  change  in  the  rate 
of  dip  or  an  abrupt  change  in  Uie  strike  of  the  rocks,  shallow  syn¬ 
clines  where  water  ia  absent  from  the  oil  bearing  tone,  and  .ynclinea 
where  tbe  oil  and  water  are  of  nearly  tbe  same  gravity.  Unconformi¬ 
ties  where  steeply  dipping  petroliferous  strata  aro  overlain  by  rela¬ 
tively  impervious  horizontal  or  nearly  horizontal  l>*da  are  also  favor¬ 
able.  Faults  are  usually  considered  wholly  unfavorable  to  the  accu¬ 
mulation  of  oil  and  gaa,  and  for  areas  where  the  dislocations  are  many 
and  eitenuivo  Uiis  view  is  undoubtedly  correct,  llowover,  in  many 
places  faults  havo  quits  tho  contrary  effect.  For  instance,  striko 
faults  may  caura  a  greater  concentration  of  petroleum  toward  tho 
crest  of  a  fold,  and  dip  faults  in  a  sons,  where  there  are  many  oil 
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Miid«  may  bring  about  communication  between  the  different  aande 
end  have  a  notable  effect  on  local  production.  In  a  eeriea  of  uni¬ 
formly  dipping  beda  an  oil  sand  which  would  normally  crop  out  at 
the  aurfaoe  may  be  cut  off  by  a  strike  fault  and  sealed  beneath  imper¬ 
vious  beda  and  thus  retain  oil  which  would  otherwise  migrate  to  the 
surface  and  be  dinpelled.  Moreover,  faulting  may  produce  fractured 
eonoi  along  which  the  oil  or  gas  can  migrate  and  In  which  it  may 
collect.  In  a  number  of  localities,  aa  in  some  of  the  field#  in  Mexico, 
wltere  intrusive  dike#  have  pierced  oil-bearing  strata  and  conse¬ 
quently  arrailod  the  movement  of  the  oil  in  certain  direction#,  the 
petroleum  hai  accumulated  in  apparent  disregard  of  ths  structural 
features  of  the  sedimentary  eeriea. 

In  many  fields  there  I#  little  or  nothing  at  the  surfaco  to  indicate 
the  presence  of  valuable  hydrocarbon!  below,  but  in  many  other  field# 
there  is  ample  indication  of  oil  at  the  surface.  The  oil-bearing 
atratuin  iteelf  may  crop  out  and  the  oil  ooto  from  it,  giving  to  the 
rock  a  dark,  greasy  appearance  and  the  odor  of  petroleum,  or  the  oil 
may  find  it#  way  to  the  aurfaoe  from  the  oil  pool  below  through 
eome  fracture  of  the  overlying  rock.  Water  charged  with  varioua 
salt#  or  with  sulphur  may  rise  with  the  oil,  so  that  a  spring  ia  formed, 
ths  oil  floating  as  a  brown  scum  on  ths  surface  of  the  water  or  in 
smaller  quantity  producing  tho  brilliant  iridescent  sheen  churacter- 
Istio  of  petroleum.  Gas  may  find  it#  way  to  tho  surface  and  appear 
in  “gas  eprings "  or  under  certain  conditions  insy  produce  the  pho- 
nomcnou  of  inud  volcanoes.  Tho  place  at  which  oil  has  come  to  live 

Hurfufl*  inti  •YtporuiPtl  through  Ipi»k  psrlwU  of  tlm«  m«y  U  inarkwl 
hy  a  de|K>ait  of  asphaltum.  In  certain  localities  oil-bearing  shales 
have  been  burnt  to  a  pink  or  deep  brick-red  color  or  altered  to  a 
hard  veeicular  rock  resembling  scoriaeeous  lava.  This  metamor- 
phiam  is  due  to  the  burning  of  the  hydrocarbons  that  have  impreg¬ 
nated  the  rock,  and  the  preaenoe  of  auch  rock  therefore  becomes  so 
ini|>ortant  surfaco  indication  of  petroleum. 

The  straligraphio  occurrence  of  hydrocarbon  minerala  In  tho  United 
States  is  by  no  means  limited;  on  the  contrary,  petroleum  In  the 
solid,  liquid,  or  gaseous  form  i#  found  in  greater  or  leas  quantity 
throughout  the  range  of  strata  from  the  Cambrian  to  the  younger 
nivmlten  of  the  Tertiary  series. 

In  general  tho  commercially  important  accumulations  of  oil  through¬ 
out  tl»e  centra)  ami  eastern  portions  of  the  United  States  are  found 
in  strata  belonging  to  the  Paleozoic  era.  In  the  great  Appalachian 
field,  which  extends  from  tho  southern  portion  of  New  York  along 
tike  western  alo|»e  of  tho  Allegheny  Mountains  to  northern  Tennessee, 
the  accumulations  of  oil  occur  in  strata  ranging  in  age  from  early 
Devonian  to  late  Carboniferous.  In  Ohio  and  Indiana  petroleum  is 
derived  chiefly  from  rocks  of  Ordovician  age,  and  in  Indians  mainly 
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from  Carboniferous  strata.  In  the  Mid-Oontineot  field,  which  em¬ 
braces  Missouri,  Kansas,  and  Oklahoma,  tho  petroleum  hte  accumu¬ 
lated  in  rocks  of  ths  Pennsylvanian  and  Permian  series.  In  the  Gulf 
Arid,  which  includes  the  Coastal  Plain  of  Imiiaiana  and  Texas,  tha 
petroleum-yielding  rock#  are  Mesozoio  and  Cenozoic  in  age,  being 
assigned  in  part  to  Cretaceous  and  in  part  to  Tertiary  formations. 

In  the  Itocky  Mountain  fields  the  productive  formations  range  in 
age  from  late  Paloozoio  to  late  Mesozoic.  The  Wyoming  fields  prer 
sent  perhaps  the  greatest  range  of  occurrence,  yielding  oil  from  strata 
belonging  to  the  Carboniferous,  Triaosic,  Jurassic,  and  Crelaceoue 
systems.  Tho  Colorado  and  New  Mexico  fields  thus  far  dcvelo|>ed 
obtain  their  oil  from  strata  included  entirely  within  the  Cretaceous, 
and  the  small  quantity  of  oil  produced  in  Utah  ia  derived  from  rocks 
assigned  to  the  Carboniferous  system,  although  indications  of  oil  are 
found  at  certain  localities  in  the  Jurassic  and  Cretuoeous  rocks. 

In  the  Pacific  coast  region  the  important  accumulations  of  oil  are 
found  chiefly  iu  Cenoioio  rocks,  although  in  certain  fields  an  out¬ 
put  of  local  importance  it  obtained  from  late  Mesozoic  rocks.  In 
Ventura  County,  Cal.,  ths  principal  oil-yielding  formations  are 
classed  as  Tertiary  and  range  in  age  from  Mioreno  to  Pliocene. 
Along  the  west  side  of  the  San  Joaquin  Valley  the  range  is  greater, 
the  oil  extending  downward  into  the  upper  members  of  tho  Cretaceous 
system.  In  the  Kern  Itiver  field,  on  the  cast  side  of  the  Sun  Joaquin 
Valley  in  Kern  County,  oil  is  obtained  from  rocku  of  lave  Miocene  or 
Pliocene  age.  In  Santa  Barbara  County  the  oil  is  derived  chiefly 
from  early  Miocene  rocks.  In  portions  of  Oregon  tnd  Washington 
■mall  amounts  of  oil  and  gu  have  been  obtained  from  rocks  assigned 
to  tbs  Eoceno  and  Miocene  aeries. 

Despite  this  wide  distribution  of  fluid  hydrocarbons  the  conclusion 
does  not  necessarily  follow  that  accumulations  of  asphaltum,  oil,  or 
natural  gas  may  be  found  in  any  area  of  sedimentary  rocks,  for  such 
accumulations  take  place  only  where  all  the  essential  conditions  gov¬ 
erning  origin,  adequate  storage  facilities,  and  favorable  structure  are 
fulfilled. 

oiAseirKUTiow  or  oil  and  gas  land#. 

The  immediate  purpose  of  the  classification  of  oil  and  gas  land 
la  to  withhold  from  entry  all  lands  containing  valuable  deposits  of 
fluid  hydrocarbons  ponding  the  enactment  of  adequate  legislation 
providing  for  their  disposition.  The  ultimate  pur|>osa  of  like  classi¬ 
fication  is  to  determine  the  position  and  extent  of  tike  areas  whose 
value  for  their  deposita  of  oil  or  gas,  whether  proved  by  actual 
drilling  or  indicated  by  favorable  geologic  conditions,  is  greater  then 
their  value  for  agriculture  or  other  purposes  auj  to  provide  for  a 
disposition  of  tha  deposits  in  accordance  with  this  grealsr  value. 
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ClMdacationa  are  made  by  the  oil  Motion  of  Um  Und-claeeiflcatlon 
board.  Thia  Motion  consists  of  three  geologist.,  in  addition  to  the 
chief  of  the  board.  Each  classification  is  based  on  daU  submitted 
by  a  field  geologist,  who  U  called  into  oonsultaUon  at  the  meeting 
•t  which  hia  data  are  considered.  Other  geologic  haring  special 
knowledge  of  the  area  under  consideration  may  also  be  consulted, 
rhe  factors  obeerved  by  the  field  geologist  are  reriewod  in  detail,  and 
hie  inferences  and  conclusions  are  subjected  to  the  Bevereat  teats  of 
experience  and  theory.  Each  factor  which  can  be  conceived  se  having 
a  bearing  on  the  accumulation  and  preeent  distribution  of  oil  within 
the  area  under  dieeuwion  is  carefully  considered  in  all  its  relatione 
before  an  attempt  at  classification  ia  made. 

The  record  data  submitted  by  the  field  geologists  consist  primarily 
of  a  map  or  mapa  showing  the  facta  obeerved  in  the  field.  On  these 
mape  aurface  contoure  and  drainage  are  indicated  and  the  details  of 
the  anal  geology  of  the  region  are  clearly  shown.  The  position  of  all 
petroleum  seepages  and  Indications  ia  recorded,  aa  well  aa  the  location 
by  appropriate  legend  showing  the  results  obtained,  of  each  well 
drilled  within  the  area  examined.  All  determinations  of  dip  and 
strike  are  shown,  also  the  aiial  lines  of  all  anticlines  and  aynclines 
with  the  direction  end  amount  of  pitch  of  each  fold.  The  location  of 
all  land  corners  found  ia  likewise  noted,  in  order  that  the  classi/ic.- 
tion  may  conform  to  the  established  system  of  land  surveys.  Struc¬ 
ture  sections  are  necessary  to  eiplain  complicated  structural  condi¬ 
tions  and  indicate  the  reUtive  thicknesses  of  the  formations  and 
the  position  of  the  productive  rones.  Underground  structure  con- 

iuU?t  *  dr,1?n  10  iho>!  lh®  position  of  the  principal 

oll-yieldlng  ton*  tbove  or  below  sea  level,  In  order  that  the  approtl- 

mate  depth  of  the  oil  rone  beneath  any  desired  point  in  the  field  may 
be  readily  determined  when  the  elevation  of  the  point  above  soa  level 
U  known.  In  a  field  where  considerable  development  work  bVs  been 
done  the  preparation  of  the  data  ehould  include  the  plotting  of  all 

Wel1  reoorJ*  ,nd  the  correlation,  if  possible,  of  the  several 
oil-yielding  zones. 

The  principal  factors  conaidered  by  the  board  In  determining  tbs 
classification  of  an  area  .re  the  stratigraphy,  the  structure,  the 
continuity  end  character  of  the  oil  sands,  the  quality  of  the  oil,  and 
the  presence  or  absence  of  water.  In  many  fields  the  productive 
aands  ere  confined  to  a  single  geologic  unit,  the  formations  above  nnd 
below  being  uniformly  barren.  It  is  therefore  necessary  to  know  not 
only  the  number  and  relation  of  the  productive  zones  in  e  particular 
succession  of  strata  but  also  the  geologic  system  or  series  and,  if 
possible,  the  formation  or  group  to  which  these  zones  belong.  The 
assignment  of  productive  zones  to  a  definite  formation  or  group  out¬ 
side  of  which  the  strata  are  known  to  be  barren  constitutes  an  im- 
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port«nt  step  in  the  claaeiflcatlon,  the  productive  portions  of  the  field 
being  thus  limited  to  the  areas  underlain  by  ike  petroliferous  unite 
and  the  areas  not  so  underlain  being  at  once  disregarded  as  having  no 
prospective  value  for  oil. 

As  it  ie  the  structure  of  the  petroliferous  strata  which  largely  de¬ 
termines  the  place  of  accumulation  of  oil  and  gas,  it  ia  apparent  that 
a  detailed  knowledge  of  the  structural  conditions  ia  absolutely  essen¬ 
tial  to  classification.  In  tha  classification  of  areas  whose  structure 
U  anticlinal  all  lands  are  classified  as  oil  bearing  which  lie  along  the 
axes  of  Uie  anticlines  or  which  are  so  located  on  the  flanks  that  the 
oil  sand  underlies  them  within  an  arbitrarily  chosen  limit  of  depth. 
This  limit  may  be  the  depth  below  which  it  is  estimated  that  drilling 
can  pot  bo  profitably  carried  bocauso  of  mechanical  difficulties,  or  it 
may  represent  the  distance  from  the  axis  beyond  which  it  is  consid¬ 
ered  improbable  Lh&t  oil  or  gas  in  valuable  quantities  have  accumu¬ 
lated.  In  monoclines  similar  considerations  limit  the  distance  down 
the  dip  to  which  classifications  as  oil  land  are  carried.  In  the  rarer 
synclinal  accumulations  the  width  of  the  zone  classified  as  oil  bear¬ 
ing  depends  mainly  on  what  ia  known  regarding  the  quantity  of  oil 
present. 

The  thickness  and  poroeity  of  Uie  reservoir  rock  ere  important  fac¬ 
tors  to  be  considered  with  regard  to  the  production  and  life  of  the 
wells,  but  their  bearing  on  classification  is  subordinate,  for  classification 
is  concerned  with  the  boundaries  of  productive  areas  rather  than  with 
estimates  of  probable  production.  The  continuity  of  tlie  oil  bearing 
tone  ie,  however,  an  important  factor  in  classification,  though,  un- 
fortunately,  it  la  one  whose  exact  value  caii  rarely  be  determined, 
because  of  Uie  difficulty  of  obtaining  adequate  data  on  the  subject. 
In  many  areaa  of  Tertiary  rocks,  where  lateral  variations  in  litho- 
logio  character  within  short  distances  are  to  be  considered  the  rule 
end  not  the  exception,  changes  in  the  thickness  and  extent  of  the  oil¬ 
boaring  zones  must  be  expected,  end  although  field  examination  may 
aIiow  the  general  trend  of  Uie  variations  in  a  certain  region,  local 
variations  can  seldom  be  predicted  in  advance  of  drilling.  A  factor 
of  uncertainty  is  thus  introduced,  which  may  now  ami  Uien  result  in 
an  erroneous  conclusion  and  giva  rise  not  only  to  adverse  criticism 
of  a  particular  classification  but  even  to  sweeping  and  unjust  con¬ 
demnation  of  the  entire  method  of  procedure. 

1  be  quality  of  the  oil  obtained  in  a  given  field  ia  considered  in  clas¬ 
sification  mainly  with  regard  to  its  bearing  on  distribution.  In 
general  the  greater  the  specific  gravity  of  the  oil  the  slower  will  t>« 
its  migration,  the  less  complete  its  separation  from  the  associated 
water,  and  the  lower  down  on  the  flanks  of  the  fold?  its  resting  place; 
and,  conversely,  Uie  lees  Uie  specific  gravity  the  inoie  rapid  the  rale 
of  migration,  the  more  complete  the  segregation,  and  Uie  higher  in 
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the  folds  the  ultimata  place  of  accumulation.  Experience  haa  ehown 
that  only  under  exceptional  oonditiona  may  considerable  accumula¬ 
tions  of  light  paraflin-baee  oils  be  expected  In  monocline*,  although 
in  many  place*  the  monoclinal  structure  lends  itself  to  the  accumu¬ 
lation  of  heavy  aaphaltum-baae  oils. 

The  presence  or  absence  of  water  in  the  formations  of  an  oil-bear¬ 
ing  region  is  a  factor  in  the  classification  only  aa  it  affects  the  accu¬ 
mulation  of  the  hydrocarbons,  determining  very  largely  their  relation 
to  the  structure,  as  already  explained.  Whether  or  not  it  ia  present 
in  the  petroliferous  strata  must  be  known  before  a  satisfactory  classi¬ 
fication  can  be  made. 

The  maximum  depth  at  which  accumulations  of  oil  or  gas  will 
wsrrant  the  classification  of  an  area  aa  oil  land  Is  a  matter  that  de¬ 
mands  careful  consideration  for  each  field.  The  factors  that  deter¬ 
mine  tide  depth  limit  are  primarily  the  richness  and  the  continuity 
of  the  oil-bearing  tones,  secondary  consideration  being  given  to  the 
quality  of  the  oil,  present  market  conditions,  and  transportation 
facilities.  Thus  in  certain  area*  where  production  ia  large  and  the 
oil-yielding  tones  ere  believed  to  continue  productive  to  considerable 
depth,  lands  beneath  which  the  productive  tone  lies  at  a  computed 
depth  of  8,500  feet  have  been  classified  aa  oil  lands.  On  the  oilier 
hand,  in  areas  where  the  geologic  conditions  preclude  a  large  accumu¬ 
lation  of  oil  and  indicate  a  doubtful  continuity  of  the  oil-bearing 
tones,  depth  limits  as  low  aa  8,000  feet  have  been  fixed.  That  quality, 
market,  and  transportation  facilities  should  receive  only  incidental 
oon«td«ratinn  boontnM  evident  whan  It  !«  rralUed  that  dnpoalli  of 
low-grade  oils  that  can  hot  now  he  commercially  exploited  may,  in  the 
not  distant  future,  aa  a  result  of  improvements  in  methods  of  drilling 
and  refining,  become  important  contributors  to  the  Nation's  fuel 
supply;  that  the  use  of  oil  ia  practically  just  beginning,  and  it  ap¬ 
pears  oertain  to  build  for  itself  a  market  far  greater  than  it  at 
present  commands;  and  that  with  the  advance  of  settlement  or  the 
Iregi  lining  of  production  transportation  facilities  will  be  provided  for 
fields  now  remote  and  essentially  undeveloped.  To  many  persons  a 
maximum  depth  limit  of  5,500  feet  appeara  excessive,  but  to  one 
who  haa  acquainted  himself  with  the  rapid  progress  in  well-drilling 
mot  hods  and  machinery  during  tho  last  decade  this  limit  la’far  from 
unreasonable.  In  many  of  the  California  fields  wells  drilled  to 
depths  of  8,500  or  4,000  feet  are  by  no  means  uncommon,  and  in  for¬ 
eign  countries  and  at  a  few  localities  in  the  United  States  wells 
more  than  5,000  feet  deep  have  been  drilled.  In  the  Kern  ltiver  oil 
field,  California,  one  well  has  e  depth  of  5,185  feet;  in  the  Midway 
field  of  the  same  Slate  a  well  whose  depth  la  slightly  more  than 
5,000  feet  is  reported ;  and  in  the  vicinity  of  Loe  Angeles  a  well  was 
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recently  completed  at  a  depth  of  approximately  6,200  feet.  In  west¬ 
ern  Pennsylvania  one  well  more  than  8,500  feet  in  depth  has  been 
drilled,  end  another,  not  yat  completed,  haa  been  sunk  to  a  depth  of 
more  Uian  6,000  feet.  Tho  effect  of  a  few  more  years  of  improve¬ 
ment  in  drilling  methods  on  the  development  of  deep-lying  oil  de¬ 
posits  can  be  inferred  only  from  the  history  of  the  past,  but  in  land 
classification,  which  seeks  in  a  measure  to  foresee  and  provide  for 
future  conditions,  this  progress  can  not  be  ignurod. 

When  a  conclusion  has  been  reached  by  the  board  as  to  Die  portions 
of  the  field  presenting  conditions  favorable  for  oil  end  gas  accumu¬ 
lation,  when  a  depth  limit  of  profitable  extraction  has  been  fixed, 
and  when  the  boundaries  of  the  favorable  and  unfavorable  areas 
have  been  determined  and  translated  into  terms  of  legal  subdivisions 
of  the  land  surveys,  withdrawal  or  restoration  orders  are  prepared 
and  forwarded  by  the  Director  through  the  Secretary  of  the  Interior 
to  the  Prceident  for  final  action.  Two  general  types  of  withdrawals 
are  made — first,  preliminary  withdrawals,  based  on  more  or  lees 
meager  information,  and,  second,  withdrawals  made  after  field  ex¬ 
amination. 

The  usual  type  of  oil-land  withdrawal  order,  beeed  on  field  ex¬ 
amination,  closely  resembles  that  used  in  the  withdrawal  from  pub¬ 
lic  entry  of  lands  valuable  for  their  phosphate  content  An  example 
of  ail  order  of  withdrawal  of  phosphate  lands  is  given  oi.  pag*  188. 
Two  special  petroleum  reserves  have  been  crested  in  thn  Slate  of 
*  California  in  order  to  retain  In  Government  control  bodifw  of  oil* 
timing  lamia  containing  what  art  believed  to  be  sufiktuilly  large  re¬ 
serves  of  fuel  oil  to  provide  for  the  future  needs  of  the  United  Stales 
Navy.  An  example  of  an  order  creating  a  naval  petroleum  reserve 
ia  appended 

Dcvastment  w  ret  I  h  matoa. 

United  State*  Gbotooioal  Suarar, 

a*0u*i  a.  mi 


Tbs  honorable  tka  SeoarrABT  or  Till  Intejuob. 

Bib:  la  anvidiact  with  four  Inal  ruction*  in  recommend  for  Inclusion  Is  a 
•jteclal  roaerve  a  compact  boil  J  of  public  lamia  containing  an  auipl*  *ti|>|>lf  of 
fual  oil  for  tb#  uaa  of  Iha  United  Stale*  Navy,  I  bar*  prt|»rtil  and  recommend 
for  aubiulaalon  to  tbo  I'reaideut  lbs  following  arder  of  withdrawal.  Intuiting 
approalniatelf  RH.OtW  acres  In  I  be  KJk  1 1  Ilia,  Kent  County,  C*L 
Very  reapoctfully, 

I) no.  Otii  Hunt, 

(  Director. 


Auouar  10.  1018. 

Re*t  tact  fully  (War  rad  to  tbs  fn*l4«ai  with  fa  Ter*  Lie  recommend*  Hun 

Waite*  L.  Fuiieb. 

ItSEfry. 
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Oa*m  *r  WiTNtuwtu 
Nml  pelrolaum  r*«tnr*  Ho.  L 

It  la  Urtkjr  erdtrtd  that  all  laeda  Included  l«  tb*  follow  I  llat  aed  hereto- 
fon  forming  a  part  of  petroleum  reservo  No.  2.  California  No.  1,  withdrawn  oa 
July  2.  IliltX,  frym  aoUleuieut.  location,  sale,  or  antry,  and  reserved  for  classl- 
Aral  loo  and  la  aid  of  legislation  under  tb*  authority  of  tba  act  of  Oongrooo 
ontlilad  "Aa  act  to  autliorlaa  lha  President  of  tba  llulted  States  to  umke 
arlthdrawala  of  public  land*  lu  certain  cases"  (30  BlaL,  Ml),  shall  bereuflar, 
subject  to  ralld  existing  right*,  conatltula  naval  petroleum  reoerva  No.  1,  and 
aba II  t>a  held  for  tba  exclusive  uaa  or  bcueflt  of  tba  United  State*  Navy  until 
Ihla  order  la  revoked  by  the  Piealdaot  or  by  act  of  Oongreae.  To  tbla  end  and 
Cor  tbla  public  purpoaa  Iba  ordar  of  July  2,  IIIIO.  la  aiivllltwl  and  tba  withdrawal 
of  that  data  Is  coutluuod  and  ei tended  In  so  far  aa  II  affects  tbesa  lands. 

ifoeal  Dlalb  Mirlilaa. 

T.  M  B ,  h  XI  VL,  sec.  24.  alL 
(Hare  follows  tba  resualudar  of  land  description. | 

Wu.  H.  Tarr. 

kmusa  I,  1011  frwMaal. 

Die  preliminary  withdrawals  are  made  as  A  Aral  step  in  clauai- 
flea  (ion  and  are  baeed  on  recommend  a  (ions  of  Survey  geologists  or 
of  field  agei  la  of  the  General  Lend  Office.  A  few  such  withdrawals 
have  been  based  on  petitions  filed  by  residents  of  tho  community  in 
which  the  occurrence  of  oil  Is  suspected.  Tho  purpose  of  the  with¬ 
drawals  is  primarily  to  withhold  the  lands  from  disposition  pond¬ 
ing  (Juir  luminntion  inti  olM«lfl(-»llon,  Dwiu“«  of  lh«  Utik  of 

definite  geologic  data  most  of  the  preliminary  withdrawals  of  necea- 
aity  embrace  areas  larger  than  those  ultimately  found  to  be  valuable. 

Aa  aoon  aa  practicable  after  preliminary  withdrawal  tba  lands  are 
examined  geologically,  and  from  the  data*  obtained  in  tbla  examina¬ 
tion,  presented  and  considered  aa  already  described,  decisions  aa  to 
the  probable  productive  and  nonproductive  portions  of  the  area  are 
made.  The  area#  classified  aa  nonoil  land  are  promptly  restored  and 
become  aubject  to  entry  and  dispoailion  aa  if  no  withdrawal  bad  been 
made. 

The  following  order  illustrates  the  form  in  which  such  restorations 
are  made: 

Duinutm  or  tub  lanuoa, 

UlUTU)  Braves  QtOUMJICAL  fluavav. 

Wo  thing  ton,  September  9.  1919. 
Tb*  booorabl#  tbs  0 utmir  or  tub  litTuuoa. 

Bis:  Field  Investigation  by  tbs  Oeologlcal  Burvsy  Indicates  that  tbs  taada 
Hated  below  do  not  contain  de|K>«lts  of  oil  or  gas  Tb*  following  order  of 
restoration,  wblcb  Involves  1113,020  acres.  Is  tberefor*  rscouiiuended  for  submis¬ 
sion  to  tb*  President  for  appropriate  action.  A  small  part  of  thee*  lands  U 
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within  national  forests,  bat  non*  are  Included  la  public  water  reserve*  esaL 

phosphate,  or  power  alto  withdrawal* 

Vary  respectfully.  On*  H.  Aguuv. 

Aottng  Director. 

BcrTawaai  21,  1011 

Bsspect fully  referred  to  tb*  President,  with  favorable  reconiinouda  I  Ion. 

Iamv>L  Aoamb, 

,  .  Acltng  Brcrxtory. 

thaw  w  Bawfonanow. 

I  Petroleum  restoration  N*.  II — Oallfomla  Ns.  7. 

Bo  much  of  lb*  order*  of  withdrawal  made  be  r*  to  fora  for  claaalOcatlon 
and  la  aid  of  laglalatlon  affecting  tb*  oee  and  disposition  of  petroleum  land* 
namely,  reserve*  No.  2.  No.  Iff,  and  No.  30,  so  affects  tbo  lands  hereinafter  de¬ 
scribed  Is  hereby  revoked,  for  tb*  reason  Uut  tba  Director  of  lbs  Oeologlcal 
Burvsy  reports  Uut  tbs  lands  are  not  valuable  for  tb*  purpose  for  wblcb 
withdrawn. 

And  It  I*  further  ordered  that  all  ooch  lands  not  otberwlao  reserved  or  with¬ 
drawn  are  hereby  restored  to  tbs  public  domain  end  alkali  become  subject  to 
dl*i>o*itlon  under  the  laws  appllcabla  thereto  upon  such  date  aud  after  such 
notice  aa  may  be  detennlued  upon  by  tbs  Secretary  of  tba  Interior. 

Uonnt  DUUo  mertjt**. 

T,  10  a,  R.  1|  K,  w.  It,  H  |  of  BW.  |,  BB,  |  of  BW.  A  |  IB  J, 

I  litre  follow*  tilt  rtniilDtltr  tf  the  la ud  dMcrl|ttlob.| 

Wm.  1L  Tarr, 

limuvu  23,  toll  PrerlAwO. 

• 

Tho  aroaa  cleaeiAed  aa  oil  land  remain  withdrawn  pending  tho 
onset  men  t  by  Congress  of  appropriato  legislation  for  tho  disposition 
of  oil  and  gaa  depouita. 


PUOBPHATB  LANDS, 

uaa  or  ruoeriiATW. 

Phoephonia  la  one  of  tho  mineral  elements  that  aro  essential  to 
plant  growth  and  therefore  neccoaary  to  make  aoila  productive,  and 
it  is  one  of  the  three  moot  likely  to  become  exhausted  by  continued 
removal  in  cropa  taken  from  the  soil.  Work  at  the  agricultural 
experiment  atationa  in  Illinois,  Ohio,  and  Wiooonain  h&o  shown  that 
land*  under  cultivating  in  these  Staten  during  the  laet  half  c'ntury 
have  been  depleted  of  one-thinl  of  their  original  content  of  pho»- 
phoric  acid.  Thin  depletion  per  acre  annually  ie  equivalent  to  Uto 
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phosphoric  acid  contained  In  00  pound*  of  high-grad«  phoaphato 
n»ck.  At  this  rato  12,000,000  tons  of  high-grade  phosphate  rock,  ap¬ 
proximately  four  times  Uie  production  in  1911,  or  one-third  the  total 
marketed  production  in  the  United  States  from  1807  to  1011,  would 
bo  required  each  year  Bitnply  to  offset  the  depletion  of  the  100,000,000 
acres  of  cultivated  land  in  the  United  States,  tho  question  of  increas¬ 
ing  the  present  agricultural  yield  not  being  considered. 

Phosphate  or  rock  phosphate  is  a  mineral  substance  made  up  of 
lime  and  phosphoric  acid  and  is  the  principal  source  of  the  phosphate 
of  commerce.  Its  value  is  becoming  more  apparent  and  more  dearly 
recognized  in  tho  United  States,  not  only  through  the  decreasing 
yield  |>er  acre  of  cultivated  lands  but  also  through  the  discovery  of 
the  fact  that  eomo  virgin  lands  are  deficient  in  this  essential  to  plant 
growth.  The  insrketod  production  of  phosphate  rock  in  the  United 
States  increased  from  448,507  long  tons  in  1888  to  11,000,003  long 
tons  in  1011.  The  rock  phosphate  is  used  as  raw  rock  flour  (or 
M  floats  ")  or  in  the  form  of  a  superphosphate,  which  is  made  by 
treating  the  rock  with  sulphuric  acid. 

LANDS  CONTAINING  niOSrUATX. 

The  commercially  available  phosphate  deposits  of  the  public  do¬ 
main  are  'hose  in  Florida  and  those  of  the  western  fields,  which,  so 
far  as  investigated  at  present,  are  confined  to  the  States  of  Idaho, 
Montana,  Wyoming,  and  Utah. 

Deposits  of  phosphate  in  the  Rocky  Mountain  States  were  first 
discovered  In  northeastern  Utah  and  southeastern  Idaho,  in  the 
vicinity  of  tho  Idnho-Utah-Wyoming  line;  From  this  locality 
the  deposits  have  been  traced  south,  east,  and  west  halfway  across 
the  States  of  Idaho,  Utah,  and  Wyoming  and  northward  to  the  vicin¬ 
ity  of  Helena,  in  west-central  Montana,  so  that  the  phosphate  beda 
now  known  cover  an  area  extending  about  220  miles  from  east 
to  west  and  420  miles  from  north  to  south.  Of  course  only  a  small 
part  of  this  territory  is  underlain  by  deposits  that  are  commercially 
valuable. 

De;>osits  of  phosphate  rock  exist  also  in  Tennessee,  South  Carolina, 
and  Arkansas,  but  these  deposits  are  on  lands  that  have  passed  into 
private  ownership.  The  production  of  Tennessee  is  increasing,  that 
of  Florida  appears  to  have  about  reached  its  maximum,  the  South 
Carolina  output  ia  diminishing,  and  the  Arkansas  deposits  are  of 
low  grade.  For  these  reasons  the  largeat  future  production  must 
tome  from  the  western  fields,  where  the  deposits  are  chiefly  on  tho 
public  lands,  although  Florida  will  remain  an  important  factor  in 
production  for  many  year*  to  ooin a. 
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In  order  to  prevent  the  slienstion  of  tho  phosphate  deposits  on 
the  public  lands  until  Congress  shall  provide  a  law  for  their  disposi¬ 
tion  that  will  encourage  development  under  condition#  favorable  to 
the  public  interests,  the  known  phoaphete  lands  remaining  in  Gov¬ 
ernment  ownership  have  been  temporarily  withdrawn  from  entry. 
The  reserves  thus  created  embrace  lands  in  the  phosphate  belt  of 
Florida  and  in  Utah,  Idaho,  Wyoming,  and  Montana. 

runuaA  UMum 

The  depoeits  in  the  Florida  reeervea  include  two  important  kinds  of 
phosphate — the  hard  rock  and  the  land  pebble;  the  latter  doubtlew 
was  derived  from  the  former.  Deposits  of  both  these  type*  are  found 
near  the  surface  and  are  mined  after  removal  of  the  soil  cover  or  over¬ 
burden.  The  pebble  deposits  are  fairly  regulnr  in  thickness,  but  the 
bard  rock  occurs  in  irregular  pockets  in  the  limestone  of  which  it  is 
supposed  to  be  a  residual  product.  The  pebble  deposits  cover  a  large 
area,  mainly  in  southwest-central  Florida;  the  hard-rock  deposits 
are  distributed  through  the  northwestern  part  of  tho  State. 

The  hard-rock  phosphate  is  sold  on  a  guaranty  of  77  per  cent  of 
tricalcium  phosphate  (the  bone  phosphate  of  commerce)  and  the 
pebble  phosphate  on  guaranties  of  00  to  70  per  cent. 

The  prospecting  or  geolngio  mapping  of  these  practloallf  flat  da* 
posits  in  a  region  of  slight  relief  Is  In  most  plscon  roinplicxled  by 
the  presence  of  overburden,  so  that  any  investigation  of  undeveloped 
portions  ia  conducted  principally  by  systematic  drilling. 

WWTIM  UU1TM. 


The  phosphate  deposits  in  the  western  reserves  consist  of  rock 
phosphate  occurring  in  beds  inters! ratified  with  other  rocks,  in 
much  the  same  way  as  coal  occurs.  The  beds  over  4  feet  thick  con¬ 
taining  70  per  cent  of  tricalcium  phosphate  are  from  one  to  three  in 
number  in  different  places.  These  are  interbedded  with  yellowish 
to  brown  phospbatio  sandstone  and  shale  and  here  and  there  with 
thin  beds  of  dark  limestone.  The  shale  contains  from  25  to  00 
per  cent  of  tricalcium  phosphate  and  is  doubtless  of  future  economio 
importance.  The  phospbatio  series  ranges  from  less  than  0  feet 
to  about  180  feet  in  thickness  and  usually  lice  between  a  light- 
colored  sandy  limestone  of  variable  thickness  and  a  white,  brown, 
yellow,  or  dull-black  cherty  limestone  averaging  220  feet  >n  thick¬ 
ness.  The  chert  overlies  the  phosphatic  beds  where  the  strata  are 
in  normal  order,  but  in  places  the  beds  havo  bceu  turned  completely 
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over  la  the  Intense  folding  (hit  hu  occurred.  The  phosphate 
depoaile  Uioreforo  not  only  lie  (let  but  stand  et  various  inclination., 
end  they  lie  et  greet  depth  except  where  the  long-continued  action 
of  the  element*  has  worn  away  parte  of  the  rock  fold*.  These  fold* 
are  of  two  principal  type* — upfolds,  or  anticlinee,  and  downfolds, 
or  aynclinea.  Tu  some  places  Ute  folding  haa  been  moderate  in 
amount  and  the  folds  are  long,  regular  wrinkles.  In  other  places 
tho  folding  was  uo  intense  and  the  wrinkles  were  so  sharp  and 
extensive  that  the  beds  are  broken  or  44  faulted  **  and  come  together 
in  irregular  order.  Faults  may  and  in  many  places  do  sharply 
separate  phoephate  from  nonphoephate  land,  and  where  such  faulta 
are  concealed  by  later  deposits,  eucli  as  gravela,  they  may  lead  to  an 
apparently  unwarranted  difference  in  the  classification  of  adjoin- 
ing  and  seemingly  similar  tracts.  Two  40-acre  Iracte  in  a  section 
may  in  reality  be  underlain  by  phoephate  and  the  remaining  tracts 
may  be  barren,  although  the  surface  character  of  all  may  be  exactly 
similar,  so  that  it  ia  necessary  that  the  field  examinations,  the  nature 
of  which  ie  more  fully  explained  elsewhere,  ahould  involve  more  titan 
a  study  of  specific  tracts. 

The  phcephatic  aeries  ia  oompoeed  of  rocks  which  wear  away 
easily  under  Ute  aotion  of  the  elements,  and  ita  outcrop  is  therefore 
inconspicuous;  but  Ute  rocks  immediately  above  and  below  it  are 
resistant  .,nd  in  many  places  stand  out  in  ledges  that  are  easily 
traced.  The  field  surveys  on  which  the  classification  of  Uto  lands 
ia  Used  are  made  with  sufficient  detail  and  accuracy  to  determine 
the  distribution  of  phoephatio  beds  relative  tp  40-acre  tracts  or  other 
l«g«l  aulxlivUtoiiN,  t lie  thlokncaa  and  character  of  rover,  and  iha 
quality  and  thickness  of  rock  phoephate.  The  determination  of  the 
factors  last  named  has  in  places  involved  the  actual  prospecting  of 
the  deposits  by  deep  trenches,  the  longest  of  which  was  over  400  feet 
long.  Certain  other  preliminary  surveys  of  a  reconnaissance  nature 
have  been  made  in  order  to  acquire  data  for  withdrawals  and  pre¬ 
liminary  modifications  of  the  reserve  boundaries. 

The  estimated  quantity  of  high  grade  rock  (containing  70  per  cent 
or  more  of  tricalcium  phosphate)  included  in  the  area  surveyed  in  de¬ 
tail  to  date  is  more  than  3,000,000.000  long  tons, yet  it  ia  possible  that 
such  an  ratimate,  based  solely  on  information  collected  along  the 
outcrop  of  the  beds,  may  be  excessive,  llelow  the  surface  the  brown 
phosphate  of  Tennemeo  rapidly  becomes  lean  and  grades  into  the 
phosphatio  limestone  from  which  the  phosphate  ia  Bupjmscd  to  have 
been  concentrated  by  weathering.  The  phosphate  deposits  of  the 
western  reserves  may  ultimately  be  found  to  show  a  similar  change, 
although  they  do  not  exhibit  clear  evidence  of  such  concentration 
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hut  In  tho  main  hava  tho  oharacteristico  of  original  bedded  depoeite, 
probably  in  part  of  purely  chemical  and  in  part  of  organic  origin. 
They  have  therefore  been  inferred  to  have  practically  the  same  rich¬ 
ness  underground  that  they  show  at  the  outcrop.  However,  in  view 
of  the  unproved  value  of  the  deeper  portions  of  the  phosphate  beds  it 
ia  advisable  that  they  be  sampled  by  deep  prospecting  before  any 
plan  for  the  final  disposal  of  the  lands  ia  adopted.  If  such  pros¬ 
pecting  shows  that  the  greater  part  of  the  rock  included  in  the  esti¬ 
mates  is  relatively  of  low  grade  it  will  be  self-evident  that  the  ex¬ 
haustion  of  the  phoephate  resource*  ia  not  eo  distant  as  it  now 
appears  and  that  the  value  of  the  outcropping  portions  that  are  now 
known  to  include  high-grade  phosphate  rock  ia  much  greater  than  ia 
at  present  suspected. 

luuMiir  or  riioeruaTM  situation. 

The  question  of  the  future  adequacy  of  our  phosphate  resources 
for  our  own  needs  had  been  mentioned  by  several  authorities  prior 
to  the  conference  of  the  governors  in  1008,  in  which  the  dixcuiuion 
of  this  and  kindred  topics  drew  public  attention  to  the  situation. 
At  this  conference  the  possibility  that  foreign  investors  might  acquire 
the  better-known  and  supposedly  richer  portions  of  our  deposits 
was  suggested,  the  wisdom  of  permitting  Ute  exportation  of  so  emen- 
tisl  a  quasi-public  commodity  was  questioned,  and  the  desirability 
of  an  early  examination  of  Ute  available  supplies  waa  emphasised. 
Jn  part  as  a  result  of  these  indications  of  |>iil»l>o  interest,  In  part 
M  k  conllnuatlon  of  the  policy  Already  adopted  In  tefertooe  to 
coal  lands,  and  in  part  because  of  the  legal  dilemma  existing  in  the 
western  fields  through  the  inadequacy  of  Ute  laws  governing  the 
disposal  of  mineral  land  the  Secretary  of  Uts  Interior,  on  Deoember 
10,  1008,  withdrew  from  entry  about  7,000  square  niilee  of  public  land 
in  Idaho,  Utah,  and  Wyoming,  pending  an  examination  of  their 
phosphate  resource*.  In  Ute  following  summer  the  United  Stales 
Geological  Survey  began  the  examination  of  throe  lands  and  the 
investigation  has  been  continued  up  to  Ute  present  time,  some  4,000 
square  miles  having  been  examined  in  a  preliminary  way  and  alwut 
2,600  square  miles  surveyed  in  detail. 

The  first  withdrawal  was  based  partly  on  information  collected  by 
Ute  Hayden  Survey  in  1877  and  partly  on  later  detailed  and  recon¬ 
naissance  examinations  made  by  Ute  United  States  Geological  Sur¬ 
vey.  Field  work  dons  subsequent  to  this  withdrawal  revealed  the 
regularity  and  the  character  of  Ute  phosphate  de|>ouits,  ho  Uiat  it  has 
been  possible  not  only  to  revise  the  estimates  of  the  reserve  in  the 
area  actually  examined  since  the  first  withdrawal  but  also  to  make 
a  closer  interpretation  of  tbs  information  gaUtered  by  the  earlier 
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•urveya.  The**  facta  and  relation*  are  brought  out  in  tha  following 
Ublat 
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onreamoATioM  or  ruoeriiATB  lands. 

t^otoM  umno. 

A*  Uia  phoaphata  deposits  on  the  public  domain  exist  aa  slratifonn 
sedimentary  bad*  or  aa  residual  deposits  of  tha  placer  iypa,  they  are, 
a*  a  rule,  readily  found  aud  their  extent  inay  be  determined  by  tha 
ordinary  method*  of  areal  geologic  mapping.  In  examining  deposit* 
of  thia  type  the  geologic  problem*  involved  are  chiefly  structural.  The 
purely  economic  conaiderationa  of  accessibility,  ineuna  of  transpor- 
tation,  and  nearness  to  market  are  highly  important  in  the  problem 
of  establishing  a  commercial  mine  but  are  not  involved  in  tha  clas&i- 
fication  of  the  laud  aa  phosphate  or  nonphosphate  land. 

The  classification  of  a  given  tract  aa  phosphate  land  ia  governed 
by  tha  facta  obaenrod  in  the  course  of  a  fluid  examination.  A 
knowledge  of  the  general  geology  of  tho  region  tells  the  examiner 
in  what  geologic  environment  the  deposits  may  be  expected,  and  a 
knowledge  of  tha  local  succession  of  tho  bods  tells  him  at  what  hori- 
xons  and  at  what  depths  such  deposits  may  be  found  in  the  tract 
examined.  Ilefore  making  a  mineral  or  nomniueral  classification  of 
withdrawn  phosphate  lauds  it  is  essential  to  know  exactly  the  distri¬ 
bution  of  the  valuable  deposits  and  to  ascertain  their  relation  to 
the  legal  subdivisions,  eo  that  the  lands  may  be  correctly  described 
and  classified.  In  making  a  classification  it  ia  also  necessary  to  know 
the  thickness  and  the  number  of  the  phosphate  beds;  the  proportion 
of  pbosphorio  acid  or  *1*  equivalent  expressed  as  tricalcium 

phosphate,  that  they  contain;  and  the  depths  below  the  surface  at 
which  they  occur. 

The  facts  determined  and  recorded  in  the  course  of  a  fleld  examina¬ 
tion  are  shown  on  the  township  maps  submitted  by  the  fleld  geologists 
to  the  land-classification  hoard.  If  any  of  the  data  collected  can  not 
be  represented  on  the  maps  they  are  supplied  ill  the  form  of  descrip¬ 
tive  notes.  One  of  the  moat  essential  factors  to  ooosider  in  the  classt- 
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fl cation  of  any  tract  ia  tba  relation  of  tha  bed  and  its  outcrop  to  that 
tract.  If  the  rock*  are  in  normal  position— that  ia,  if  they  have  not 
been  overturned  or  greatly  disturbed  by  faulting — all  the  area  under¬ 
lain  by  rocka  stratigraphically  below  the  outcropping  bed  and  there¬ 
fore  not  underlain  by  the  phosphate  Ited— may  at  once  be  classified  a* 
nonphosphate.  In  order  to  determine  what  lands  are  underlain  by- 
phosphate  deposits  it  ia  necessary  to  work  out  from  the  recorded  dip* 
and  strikes  the  structure  of  the  fluid  and  to  ascertain  in  what 
position  and  at  what  depth  the  phosphate  beds  lie.  When  these  fac¬ 
tors  have  been  duly  considered  and  the  position  of  the  phosphatio 
layer  has  been  determined,  it  is  necessary  to  know  the  regularity  of 
the  phosphate  oontent  of  the  bed,  its  variation  in  thickness,  and  the 
uniformity  of  its  chemical  composition  from  point  to  point  in  order  to 
determine  whether  or  not  the  tract  oontaina  a  auflicient  amount  of 
phosphate  to  justify  its  classification  as  phosphate  land. 

Frequently  in  considering  these  factors  it  is  desirable  to  make  use* 
of  data  of  a  confidential  character  which  may  have  been  procured  in 
the  course  of  the  field  examination.  Such  data,  although  used  in  de¬ 
termining  the  classification  of  the  land,  never  ap;>ear  on  the  map  that  . 
ia  filed,  hut  for  all  confidential  sections,  drill  records,  or  other  date 
only  the  location  is  indicated  on  the  map  and  tho  material  itself  ia  f 
kept  separate  from  the  general  description  and  is  not  opeJI  to  public 
inspection.  » 

nanuriat  oojrraoixwe  vxa  tu.iaarrraawm  o#  asoaatxara  uaa 

Lands  that  hava  been  included  within  phoaphata  reserves  because 
preliminary  examinations  indicated  that  parts  of  them  at  least 
contain  valuable  deposits  of  phosphate  whose  exact  distribution  , 
could  not  at  that  time  he  ascertained  are  further  examined  as  Boon  aa 
practicable  and  all  lands  barren  of  phosphate  are  recommended  for  ‘ 
restoration.  In  order  to  determine  what  lauds  should  he  so  recom¬ 
mended  and  what  lands  should  he  retained  in  tho  phosphate  reserve 
pending  legislation  providing  for  tho  disposition  of  phosphate 
de|K>sits,  it  IB  necessary  to  determine  what  ia  and  what  ia  not  to  he 
rogurded  aa  phosphate  land.  It  ia  very  evident  that  lands  which  con-  • 
tain  phosphate  bods  only  an  Inch  or  two  in  thickness  or  with  a  con¬ 
tent  of  tricalcium  phosphate  that  is  only  2  or  3  per  cent  of  the  entire 
mass  or  lands  beneath  which  the  phosphate  beds  lie  at  depths  so  great 
that  they  can  not  he  commercially  miued  should  he  considered  no«- . 
phosphate  land. 

auuuinoMa  roe  rw*  ouaaamoajnow  os  mo <mun  xmoa. 

In  order  that  the  restorations  and  withdrawals  may  conform  aa 
nearly  aa  possible  to  the  factora  that  are  involved  in  determining 
isdor’— null,  otrr— ji - # 
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Whether  •  given  bed  of  phosphate  poeeeaees  any  actual  or  proepectlv* 
value  aa  a  eource  of  conunercial  phouphate,  the  following  regulation* 
were  fronted  and  have  been  applied  in  the  claauiflcAtion  of  phoephato 
lands. 

The  principle*  incorporated  in  theee  regulation*  are  to  be  uaed 
primarily  for  guidance  in  determining  what  lands  will  be  recom¬ 
mended  for  reservation  and  whut  lands  will  be  restored  or  excluded 
from  future  reserves.  These  principles!  however  are  based  on  a 
careful  consideration  of  the  factors  which  affect  phosphate  values 
and  which  may  he  involved  when  provision  has  been  made  for  the 
disposition  of  the  phosphate  lands  or  of  the  depoeils  themselves. 
Furthermore,  due  regard  has  been  given  to  such  future  developments 
as  cau  be  anticipated  from  present  conditions. 

Pboephata  deposits  shall  be  ctaaslfled  according  to  their  tblckneae,  their  depth 
fcelow  {bo  surface,  end  their  calculated  Irlcalclum  phosphate  determined  from 
phosphoric  acid  content. 

Lauda  underlain  bjr  bode  of  pboaphale  leea  than  1  foot  la  tblckneae  or  coa- 
talulng  lees  then  80  per  ceut  Irlcalclum  phosphate  or  lying  at  a  depth  greater 
than  0,000  feet  below  the  eurface  ahull  ha  considered  Donphoephele  lauds,  except 
as  hereluufter  provided. 

A.  lands  uudertslu  by  beds  of  phosphute  0  feot  or  more  In  thlcknosa  and 
containing  70  per  ceut  or  more  of  calculated  tricalclum  phosphide  ahull  he 
considered  pboaphale  lands  If  the  bade  do  not  lie  more  Ibau  6.000  feot  below 
the  eurface.  The  depth  limit  for  beds  conlalnlng  70  |>er  ceut  of  calculated 
trlcelcluiu  phovubsle  limit  vary  from  0  to  6.000  feet  lu  direct  ratio  to  the 
variation  of  thickness  of  bed  from  1  foot  to  0  fee  t.  For  hex  I  a  containing  teas 
than  70  per  cent  Irlcalclum  plioaphuU  tbe  depth  limit  ahull  vary  from  aero 
to  the  depth  of  a  70  per  ceut  bed  of  any  given  thickness  lu  direct  ratio  to  the 
vartaljou  In  trlcelcluiu  pboaphale  content  from  60  |o  70  |mr  ccnL 

lb  ImikIi  umlrrUlii  *t  il»|iili«  irvaier  iunn  lli«  dv|i(li  limit  glrea  la  "A" 
by  hotltorUal  beds  of  phoaplinlO  6  feet  or  mors  la  thick  non*  and  coutalulng 
70  |>er  ceut  or  more  of  calculated  Irlcalclum  phouphala  ahull  he  considered 
phosphate  lands  lo  a  dluiance  of  10  mllee  from  lb*  outcrop  or  point  of  accessi¬ 
bility  from  which  they  cun  be  reached  by  a  borlaoutal  tunnel,  which  dlatauce 
shall  ba  ducreuned  lo  0  lu  direct  ratio  aa  the  thickness  derreauea  to  1  foot. 
For  boda  ceutululng  less  thou  70  |wr  cent  calculated  Irlcalclum  phosphide 
the  maximum  dlaluuce  for  any  given  thlrkncaa  of  pliosphala  Led  ahull  ba 
decreased  to  aero  lu  direct  ratio  as  the  |>erceutnge  of  irlcalclum  phosphate, 
decreases  from  70  to  80  |M>r  cent.  If  the  pboaphale  beds  dip  toward  the 
outcrop  or  lie  above  the  |iolnt  of  accessibility,  they  shall  be  lucluded  under 
this  |«ragrapU. 

O.  The  uiaalmum  borlaoutal  dlatauce  fur  any  given  tblckneae  of  pboaphale 
bed  shall  be  decreased  from  that  given  In  “II"  U>  one  fourth  that  distance  In 
direct  ratio  aa  the  depth  below  the  outcrop  or  polut  of  accessibility  Increases 
from  aero  to  tbe  limiting  value  given  lu  “A."  This  limiting  borlaoutal  dis¬ 
tance  applies  both  to  borUoutal  and  to  dipping  beda.  hut  In  uo  case  shall 
laud  he  classlded  as  phosphate  land  where  the  bed  llee  at  a  depth  below  Iba 
|>olut  of  accessibility  greater  tbau  that  given  lu  "A"  or  where  the  amount 
of  barren  tunnel  and  shaft  work  required  to  reach  the  phosphate  bed  would 
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aaoro  then  ttneatoarika  of  tba  total  tunnel  and  aha/t  work  required  la 
BdM  tb«  bed,  t  foot  of  lift  being  considered  equivalent  to  1ST2  feet  of  bauL 
IX  Where  the  phoephato  bed  oocure  at  or  near  U»o  aurfaca  so  that  tba 
depoalla  may  be  readily  mined  by  open-cut  or  elrlpplng  methods,  live  minimum 
tblckneae  of  a  pboephato  bed  containing  70  per  cent  or  moro  of  tricalclum 
pboaphale  shall  be  8  Inches.  For  beda  containing  leae  than  70  per  cent 
tricalclum  pboaphale  the  minimum  tblckneae  shall  Increaea  lo  1  foot  aa  Um 
percentage  of  trlcalclom  phosphate  decreases  from  70  to  80  par  cent. 


bivim  in  rtav 


Vm«m  f.— Matveev  akewU«  4«fftk  to  Which  phaspkals  Aspaalu  eve  «Wsalir4  uvto.r 

article  A  af  Ova  rrtolsUeaa. 

n — — t  ur  cuaannuniui. 


Classifications  of  the  phorpluta  land#  that  hava  boon  examined 
gra  made  according  to  article*  A  and  D  of  tha  regulation*  Hocent 
field  work  in  the  clooely  folded  phosphate  region  in  the  Western 
States  and  in  the  comparatively  shallow  de|K>yita  of  Florida  ha* 
shown  that  the  altitude  of  the  beds  in  theoe  localities  is  uicti  that  it 
i*  not  necessary  to  innke  turn  of  urticleo  H  sml  C  in  claueil'yi«K  the 
lands.  The  classification*  Uiat  are  made  according  to  the  regula- 
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tiona  outlined  In  article  D  are  comparatively  simple,  but  those 
made  under  article  A  are  much  more  complex  and  require  oonaider- 
able  computation.  In  order  to  reduce  to  a  minimum  the  computa¬ 
tions  involved  in  determining  the  maximum  depth  a  given  phos¬ 
phate  bed  of  known  thickness  and  content  of  tricalcium  phosphate 
may  attain  for  the  land  to  be  classified  as  phosphate  land,  the  ao- 
i  companying  diagram  (fig.  7)  has  been  constructed,  by  which  each 
individual  problem  falling  under  article  A  can  l»e  readily  solved. 

All  beds  0  feet  or  more  in  thickness  are  computed  as  8- foot  beds, 
and  all  beds  having  a  content  of  tricalcium  phosphate  greater  than 
•70  per  cent  are  computed  as  70  |>er  cent  beds.  In  order  to  determine 
from  the  diagram  to  what  depth  any  phosphate  bed  whose  thickness 
and  content  of  tricalcium  phosphate  are  known  should  be  considered 
workable,  the  vertical  line  in  the  diagram  that  represents  the  thick¬ 
ness  of  the  bed  is  selected  and  followed  to  its  intersection  with  the 
diagonal  line  representing  the  percentage  of  tr {calcium  phosphate  the 
bed  contains.  1*  rom  this  |>oint  of  intersection  the  actual  or  constructed 
diagonal  line  is  followed  to  the  (op  of  tho  diagram,  where  the  maxi¬ 
mum  depth  limit  is  given.  Every  40-acre  tract  between  the  outcrop 
of  the  phosphate  bed  and  the  line  where  the  bed  roaches  ibis  depth 
limit  should  l>e  classified  as  phosphate  land. 

Where  the  phosphate  rock  occurs  in  several  thin  beda  or  groups  of 
beds  sufficiently  close  together  to  be  mined  as  a  unit  but  with  dif¬ 
ferent  percentages  of  phosphoric  acid,  all  the  material  that  cau  be 
mined  as  one  Ud  should  bo  tnken,  or  in  oaso  part  of  It  consists  of 
i  barren  rock  that  portion  of  the  group  that  can  be  mined  as  a  unit 
'  and  will  give  the  greatest  amount  of  phosphate  rock  should  be  con¬ 
sidered.  Where  more  than  one  bed  exists  that  can  l>e  mined  sepa¬ 
rately  without  destroying  the  value  of  the  other  beda  the  land  should 
l>e  classified  on  the  basis  of  each  bed  separately,  all  the  lands  being 
classified  as  phosphate  land  that  can  he  so  classified  with  reference  to 
any  one  of  the  beds.  This  method  of  calculation  gives  the  maximum 
amount  of  phosphate  that  can  be  obtained  from  the  bod  or  group  of 
beds  and  is  the  method  used  in  determining  what  lands  should  be 
classified  as  phosphate  land. 

Aa  a  result  of  action  of  this  type,  based  on  field  examinations  made 
by  the  geologists  of  the  geologic  branch,  withdrawals  and  reslora- 
tiona  have  boon  recommended  from  time  to  time. 

Examples  of  withdrawal  and  restoration  orders  are  given  below: 

DxriHMMt  OV  Til*  iNTKHOa, 

Uarru  Statu  OtouMiiau.  Subvmy, 

Watklnylon.  January  ti.  It  It. 

TVs  honorable  tho  flioimiT  ov  tii*  Iiioiul 

Hia:  Iuveetlgitilona  bjr  tba  Geological  Survey  In  the  Florida  pboapbata  region 
Indicate  that  the  laud*  Hated  below  lla  wllblu  tba  pboapbata  area  and  prob- 
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ably  eon  tala  valuable  deposit*  of  phoephate.  Thee#  Undo  were  reported  bj 
tb*  General  Laud  Office  In  a  letter,  dated  January  18,  1011,  a*  vacant  Oovarw- 
maut  Undo,  or  aa  unapproved  Slate  or  rallroed  aalactiona.  Their  withdrawal 
U  la  accordance  with  (he  procedure  outlined  aud  advocated  la  my  letter  of 
August  10,  1012.  I  therefore  recommend  the  aubmlealou  to  the  1‘reetdeut  of 
the  following  order  of  withdrawal,  Involving  10,Htll  acres. 

Vory  re«i>oclfully. 

Quo.  One  Smith, 

Director. 

I 

Ittioiar  ft.  1011. 

Keapect fully  referred  to  the  Preeident  with  favorable  recommendation. 

WAi.ru  h  Flan  a*. 

Moore  I  ary. . 


Qua  | f  WnrHoaxwx&. 
Pboapbata  reeerve  Now  14 — Florida  Nth  ft. 


’  Under  and  purauant  to  the  provUlooa  of  tba  act  of  Oongrau  approved  June 
2ft,  1010  (M  hut.,  041),  entitled  “An  act  to  aulborlu  the  President  of  the 
United  Blaise  to  make  withdrawal  of  public  lauds  In  oerUIn  caeea,"  aa 
amended  by  act  of  Congress  a  (proved  August  24.  1012  tPubllc  No.  110),  II  U 
hereby  ordered  Ibal  the  following  deecrlbed  lande  be,  aud  the  eame  are  hereby,  • 
withdrawn  from  eettlemcut,  location,  sale.  or  entry  and  reeervad  for  public  use. 


Tallalkanet  meridian. 

T.  2  N..  a.  1  t.  eoc.  4.  «.  1  of  8W.  |. 

(Hare  foliowe  the  remeloder  of  the  land  description.) 

W M.  H.  Terr, 

rvaaoABt  ft,  101ft.  fraaldanl. 


poAnuin  or  vna  laraaiua. 

Unites  Statu  Qsoumioal  Buavar, 

WaaklnyloH,  Aeysal  ft,  JftJft. 

The  honorable  tba  Smjuktabt  or  nil  tanaioa. 

Siai  Held  loveeii gallon  by  tba  Geological  Survey  Indicate#  that  the  land* 
Ueted  below  do  not  contain  depoella  of  phosphate.  Tba  following  order  of 
restoration,  which  luvolvee  01.601  acrea.  Is  therefore  recommended  for  sub¬ 
mission  to  the  President  for  appropriate  action.  Part  of  these  lauda  ere  wlthla 
coal  withdrawals,  but  uoue  are  Included  lu  national  forests,  power  alts  or 
petroleum  reserves. 

Very  r«t|>eclfully.  Om.  Ona  Smith. 

Director. 

'•  I'  ‘ 

Auourv  11,  1411.  • 

ltaapaclfully  refarred  to  tba  Praaldaut  with  favorable  recounnoudaMou. 

WALTU  L.  Vieuu, 

f  Hoorclnr g. 

I 

*  ..f  l 
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•  • 

Own  n  limutiM.  . 

**o*pksta  mJantln  No  *— WjroaUas  No.  1, 

S«  Muck  »f  Ui«  onl*r  of  withdrawal  mad*  boroioforo  for  tliMlktllM  *u4 
b  »M  of  legislation  affecitug  lb*  ua*  auil  dUiKwIilou  of  pbo*i>bat«  lauda,  banal/, 
r*a«rra  No.  4,  a*  aOa.li  lb*  la  ail  a  bercluaflar  ilaacilUI  la  barobjr  revoked.  for 
lb*  raaaou  I  bat  tbe  Dlrtclor  of  iba  (Iwloalcal  Huri«y  rapoil*  Ibat  lb*  laud*  a  r* 
not  valuable  for  lb*  |>uri>o*o  for  which  withdrawn. 

dud  II  la  further  ordered  that  all  auch  laud*  not  otberwla*  reserved  or 
withdrawn  ar*  hereby  reetorol  to  lb*  public  domain  and  aball  b*com*  eubject 
to  dlajioaltloa  under  the  lews  ap|>llcable  thereto  upon  eucb  del#  and  after  auch 
nolle*  aa  may  be  delennlued  ujtoa  l>y  tbe  Secretary  of  lb#  Interior. 

HI* Ik  fHncl/n i|  werbiUw. 

T.  It  N,  K.  114  W,  eoce.  0  to  7,  laclualv*; 

one.  18.  all; 

‘  eec.  10.  all;  • 

eoc.  80.  all;' 
eoc  81,  alL 

(lleta  followa  lb*  remainder  of  lb*  land  deocrlptlon.) 

I  •  •  *  Wo.  II.  Terr, 

,  Auonarr  IT.  1011  rr*vU#wl. 

.  Ao  o  result  of  then*  orders,  8,201,837  acres  of  landa  were  included 
in  phosphate  reserves  on  January  1,  1018.  The  areas  involved  in 
these  recommendations  tre  indicated  in  the  following  table; 


rtaifksu  lead  MdUdrwi**,  fMlored,  oad  oelrlaadtaf  on  daawary  |,  JUS. 


•late. 

TWO  *11*. 
Invi* 

RmUkv 

Umu. 

OuUUoi. 
lug  »llh- 

4r*«*k. 

*  *  *•  *  0  1 

fus?*' . * . * . . . 

w . * . * . . . . 

. * . f . I-M  —  1-M-V . .  . . . 

1  *  ••••••*••*  •#«*»*«»***a******S*0******«4*********a»#s««*  «‘4. 

1  •  l  .  •  :»  ...  • 

Jot*. 

4i,  m 
Ml  *.114 
m.iBi 
111. out 
1,600,0* 

Jam. 

AIM 

1,1*1.111 

“‘iii’iii’ 

1,1*4,01* 

Jau. 

*3, 7*0 
1,0*1,064 
114.  Ml 
101. 11* 
l, Mi.au 

Am. til  |  1,1*6,  314 

l.MI.U! 

LAtron  mxamtmo  roruu  aid  kxlatxd  ijjusu. 
oeolooio  oooubmemcb  or  tub  Dsroena. 

No  potash  deposit*  of  proved  commercial  value  are  yet  known  in 
the  United  Slates.  Indeed,  large  de|K>*it*  of  potush  aaita  are  rare  t 
anywhere.  Much  the  greater  part  of  the  world’*  supply  is  obtained 
from  dci>o«its  in  central  Germany,  brut  known  from  their  discovery 
near  Sti.uifurt.  Tito  only  other  noteworthy  deposit  in  the  world  is 
said  to  bo  that  at  Kalusz,  Galicia,  in  northern  Austria.  Deposits  of 
th*  SUao/urt  typo  may  eventually  bo  found  in  the  United  8tateo,  but 
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the  chanoea  ore  perhape  greater  that  poUasium-rich  aalina  deposits  in 
this  country  will  very  widely  from  the  German  type  in  the  character 
of  the  aaita  and  in  their  mutual  association*.  It  appears,  therefor*, 

•  that  a  discussion  of  the  geologic  occurrence  of  potssh  based  on  tha 
Stassfurt  type  alone  would  be  inadequate  if  intended  to  apply  to 
possible  deposits  in  the  United  States. 

Potash  in  its  soluble  or  most  useful  forma  is  almost  universally 
associated  with  other  soluble  salts.  Therefore  it  ie  to  the  natural 
saline  residues  and  natural  or  artificial  brines  and  bitterns  that  atten¬ 
tion  is  directed  in  an  exploration  for  soluble  potash. 

Great  deposits  of  salines,  es|>ecially  those  composed  of  sodium 

•  chloride  or  common  salt,  occur  in  many  part*  of  the  United  State*, 

•  hilt  so  far  aa  known  none  of  the  important  deposits  now  worked  for 
salt  contain  an  important  percentage  of  potash  salts.  Saline  beds 
occur  at  the  aurfaoe  In  the  arid  regions  of  the  West  more  abundantly 
than  elsewhere.  These  occurrences  include  at  least  two  type*  of  de- 
posits—  the  bedded  salines  included  in  stratitied  formations,  which 
have  commonly  been  lilted  and  otherwise  displaced  since  their  de|*>- 
sition,  and  the  more  recent  saline  deposits,  which  are  to  be  found  in 

'  the  undrained  playaa  and  salt  marshes  of  the  Great  Basin  region. 

The  manner  of  formation  of  these  more  recent  saline  deposits  la 
clearly  revealed  by  the  geologic  record  of  the  event*  that  led  to  their 
accumulation  and  deposition.  These  event*  are  so  recent  that  the 
‘  changes  which  are  constantly  taking  place  on  the  earth  a  surface  have 
■  not  yet  obliterated  or  seriously  oliscured  the  evidence.  This  clearness 
and  completeness  of  the  geologic  record  justitie*  confidence  in  the 
correctness  of  the  hypotheses  concerning  the  monner  of  origin  of 
saline  deposits  of  till*  form. 

Saline  deposits  In  the  Great  Baain  region,  aa  elaewhere,  are  formed 
by  the  accumulation  of  the  water-soluble  constituent*  of  the  surface 
rock*  of  the  earth’*  crust  set  free  by  that  form  of  dissolution  gen¬ 
erally  referred  to  a*  weathering.  These  salts  thus  freed  are  taken 
into  solution  by  the  rainfall  and  the  ground  water*  and  are  gradu¬ 
ally  removed  by  tiie  streams  from  the  soils  where  they  originate* 
Where  these  streams  flow  into  inclosed  basins  with  no  outlet  to  the 
ocean,  as  is  the  rule  In  the  Great  Basin  region,  the  dissolved  salts  are 
carried  to  the  lowest  part  of  the  drainage  area,  where  they  ac¬ 
cumulate.  In  the  pabt,  presumably  Irecause  of  greater  pre¬ 
cipitation  than  at  preuent,  these  waters  formed  large  lakes,  which 
have  since  wholly  or  in  part  disappeared,  and  in  the  evaporation  of 
these  lake  waters  the  soil*  have  l>een  deposited.  Examples  of  saline 
*  deposits  that  have  originated  in  this  way  in  the  low  parts  or  so-called 
sinks  of  the  inclosed  drainage  areas  are  common. 

Saline  deposits  derived  from  the  wash  of  continental  areas  nor¬ 
mally  contain  wnong  other  oouatitueut*  o  ©ertain  proportion  of 
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poUnh  saltg.  Am  a  whole,  the  quantity  of  potash  associated  with  the 
itoilium  and  other  bases  ia  ao  small — only  2  or  8  per  cent  of  the 
whole — that  the  potash  can  not  l>e  recovered  profitably  for  commer¬ 
cial  use.  However,  a a  the  potassium  salts  are  somewhat  more  solu¬ 
ble  than  most  of  the  other  constituents  of  natural  saline  solutions,  it 
is  behoved  that  they  are  generally  among  the  last  to  be  deposited 
when  those  solutions  are  evaporated.  Owing  to  this  selective  action 
of  evaporation  it  is  probable  that  somewhere  in  the  saline  residues  of 
completely  desiccated  lakes  tits  potassium  compounds  will  be  segre¬ 
gated  in  much  richer  concentrations  than  elsewhere.  This  condition 
might  not  eiist  in  natural  saline  deposits  if  the  deposition  of  the 
ealine*  were  interrupted  by  some  event  which  permitted  the  escape  of 
the  residual  brines  before  all  their  constituents  or  Anal  products  were 
-deposited.  Nut  apparently  in  the  playas  of  tho  Great  llasiu  no  such 
-event  has  interposed;  hence  all  the  constituents  of  the  accumulated 
Lrines  must  still  remain,  and  it  is  believed  that  in  certain  favorable 
places  rich  potassium-hearing  salts  exist. 

,  Most  of  the  lakes  that  formerly  existed  in  the  Oreat  Ilasin  have 
completely  disappeared  by  evaporation.  Vast  quantities  of  saline 
residues  must  have  been  depositod  by  the  Anal  drying  up  of  these 
lakes,  but  for  the  most  part  such  deposit*  are  not  now  seen  at  the 
surface.  It  ia  believed  that  the  greater  part  of  the  salines  deposited 
simultaneously  with  the  disappearance  of  the  lakes  has  since  been 
buried  by  sediments  carried  into  these  basina  by  streams  and  depos¬ 
ited  as  alluvial  wash  or  In  later  lakes  that  have  occupied  the  original 
-depressions.  Older  saline  deposits  elsewhere  have  been  formed  in  a 
similar  way. 

If  this  hypothesis  Is  sound,  it  follows  that  the  probability  of  en¬ 
countering  saline  deposits  by  drilling  in  the  bottom  of  the  desiccated 
lake  basins  is  very  great  and  that  under  favorable  conditions  polas- 
aium-rich  salines  will  b«  among  those  encountered.  It  Is  hoped  that 
such  buried  salines  may  uot  in  all  places  be  so  deep  as  to  be 
inaccessible. 

»  Field  work  undertaken  by  the  Government  in  the  tiearch  for  juit- 
•sh  has  heretofore  been  largely  of  an  exploratory  character  and  has 
not  followed  any  general  or  established  rule  of  procedure.  A  sys¬ 
tematic  study  of  brines,  bitterns,  snd  rock-salt  deposit  iu  all  parts  of 
tbo  United  States  is  included  iu  the  general  plan.  Tbe  Geological 
Survey  bus  drilled  a  well  auproximutcly  1,000  feet  deep  near  the 
center  of  the  Carson  Desert,  in  northern  Nevada.  This  test  is  not 
regarded  ss  completed.  Elsewhere  in  Nevada  snd  in  California  a 
number  of  shallow  drill  holes  have  been  sunk  in  other  ancient  lake 
basins.  Some  of  these  experiments  are  yielding  aigniAcant  and 
possibly  important  result*.  . 
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Oongreee,  responding  to  the  urgent  recommendation  of  the  Preai- 
dent,  barf  so  amended  the  withdrawal  act  (p.  43)  that  deposits  of 
potaaaium-rich  minerals  may  be  included  in  reserves  until  an  appro¬ 
priate  law  for  their  disposition  ia  enacted.  In  view  of  tbe  variety  of 
luch  deposits  in  commercially  available  form  and  of  their  impor¬ 
tance  in  industry,  it  ia  doubtless  tbe  intention  of  Congress,  if  the 
present  search  is  successful,  to  make  appropriate  provision  for  their 
development  and  disposal.  Meanwhile,  as  investigation  by  ilia 
scientists  of  the  Government  bureaus  reveals  promising  localities, 
these  localities,  if  they  involve  public  lands,  will  bo  withdrawn  from 
entry  until  their  value  as  sources  of  potash  can  be  demonstrated  or 
disproved.  If  they  prove  to  contain  rich  deposits  the  withdrawals 
will  be  maintained  until  Congress  can  act.  Three  reserves  of  thia 
tyj>e  have  already  been  created  by  tbe  President.  They  include 
J  88,820  acres  in  Nevada  and  California. 

The  order  of  withdrawal  by  which  potash  reserve  No.  2  was  created 
ia  given  herewith  as  an  example  of  thia  type  of  action. . 

DmtrviHT  oi  tu*  Intmioo, 

Dm tui  Sriiu  tiiouiuiou  Bwavst, 

WaiklitfiloH,  7«hrwsry  tO,  JH$.  . 


The  bouonrble  Ilia  Buotmrxav  or  vus  laraaioa. 

tn,  j  luvunlfulltm*  by  tbs  Geological  Burvey  la  tbe  BUU  of  California  Indi¬ 
cate  tbttt  tbe  land*  Haled  below,  which  lie  within  a  dry  lake  koewo  a<  B«-rlaa 
lake,  probably  contain  valuable  deposits  of  pot  a  ah.  I  therefore  reconuneud  tbs 
submission  lo  lbs  President  e<  Ike  following  seder  of  withdrawal,  which  Inrolrea 


00.840  acre*.  I 

Very  respectfully, 


Gao.  Otis  Bmitu, 

IX  root  or. 


ITiuuiir  DO,  lllll 

fto-neclliilly  referred  l»  tM  President  with  favorable  recommendation. 

WiUU  L.  Vieusa, 

'*  Met) rater*. 

•  Oann  or  WmiauawaL. 


Potash  reserve  No.  2 — California  No.  t 

Under  and  pursuant  lo  the  provtetous  of  the  act  of  Oon«reee  approved 
Mt.  1010  <M  BUt..  847),  entitled  “An  act  lo  authorise  the  President  of  the 
Uultrd  BUtee  to  make  withdrawals  of  public  lands  la  certalu  cases,  ea 
amended  by  act  of  Cou*reee  approved  August  24,  1012  (Public  No.  810).  It  U 
hereby  ordered  that  the  following  described  Uuda  he.  aud  Ibe  asms  ere  hereby, 
withdrawn  from  eetllemeut,  locution,  an  I  a.  or  entry  and  reserved  for  claaalOca- 
liou  and  In  aid  of  legislation  affecting  nonmelaJllferoua  mineral  depoelle: 

*  Venal  Dlutdo  meridian,  C'elt/onr la. 


T.  24  B-.  B.  48  sea  82.  BK.  t  of  HU  t; 

esc.  88.  8.  |  i 

sec.  84.  BW.  i.  W.  1  of  BtO.  I.  BIO.  |  of  BIO. 
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Am  im  Bounded  11  follow*  t  Beginning  at  I  bo  aootboaot  coma*  of  aoc.  II, 
T.  24  B„  II.  49  1C.;  ibenc*  weot  I  wile#;  tbooco  ooutb  12  ullas;  tbouoo  Hit  I 
miles;  Utcuco  north  12  nilloos  tbouoo  weot  21  iuIIm,  wore  or  looa,  to  (bo  ooutb 
quarter  corner  of  aoc.  tW,  T.  24  B..  It.  43  U;  t banco  weot  41  nil  lea,  more  or  leoo, 
along  lb*  ooulb  line  of  T.  21  U..  It.  43  It,  to  |>olut  of  beginning. 

1'bla  withdrawal  Is  mndo  subject  to  oil  rights  lawfully  Initialed  under  auy 
valid  uilulng  locnilona  uiado  upon  aald  laudo  so  long  as  such  right*  are  inalo- 
talued  lu  full  compliance  wllb  lew. 

Wu.  II.  Torr, 

roiuiar  21.  1013.  mildest. 

Aa  (he  geologic  conditions  under  which  potassium  deposits  are 
formed  differ  from  those  required  for  the  deposition  of  the  other 
nonmdalliferous  minerals,  except  the  related  aalinea,  special  field 
methods  have  been  used  for  their  discovery.  The  step*  to  be  taken  in 
classifying  lands  as  potash-bearing  or  potash-free  subsequent  to  held 
examination  are,  however,  identical  with  those  followed  in  the  classi¬ 
fication  of  lands  with  regard  to  such  other  resources  as  phosphate 
and  petroleum.  The  present  laws  do  not  provide  for  apprsissl  and 
sale,  as  in  the  case  of  coal  lands,  nor  for  lease. 

MISCELLANEOUS  NONMKTALLIBKROUg  MINERAL  LA  NCR. 

Some  of  the  important  minerals  besides  those  already  discussed 
are  limestone,  building  and  ornamental  stones,  cement  materials, 
slates,  glass  sand,  gravel,  volcanio  ish,  diatomaccoiis  earth,  kaolin 
and  other  clays,  fuller's  earth,  gypsum,  borax,  salt,  sulphur,  monaiite, 
talc,  soapstone,  quartx,  feldspar,  cryolite,  mica,  gema  and  precious 
glonoH,  strontium  compounds,  fluorspar,  barytes,  pyrilft,  graphite, 
asbestos,  magnesite,  abrasives,  asplialt  and  other  hydrocarbons  such 
as  gilsonite  and  ozokerite,  mineral  waters,  mineral  paints,  and  bro¬ 
mine,  as  well  os  guano  and  peat. 

A  great  many  of  the  so-called  noninetalliferous  minerals  contain 
metallic  elements  which  either  can  not  be  extracted  commercially  or 
are  regarded  as  of  little  or  no  value  as  metals  but  which  by  their 
union  with  nonmetallie  elements  from  substances  that  are  sought 
because  of  their  nonmetallie  properties.  This  is  true  of  such  minerals 
sa  corundum,  an  oxide  of  the  metal  aluminum,  and  gypsum,  a  sul¬ 
phate  of  the  metal  calcium.  Mouazite  is  sought  as  the  chief  source 
of  oxidea  of  several  rare  metals.  There  are,  however,  so-called  non- 
motalliferous  minerals  whose  metallic  content  is  high  and  which 
may  under  certain  conditions  be  regarded  also  as  metallic  minerals. 
A  notable  example  is  pyrito,  a  sulphide  of  iron,  which  is  extensively 
employed  in  the  manufacture  of  sulphuric  acid  because  of  its  high 
content  of  sulphur.  With  advancement  in  industrial  chemistry  some 
minerals  now  chiosed  as  noninetalliferous  may  be  placed  in  the  cate- 
*  gory  of  those  which  yield  valuable  metals  and  others  now  used  may 
be  discarded. 
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Tho  geologio  occurrence  of  thg  minerals  named  in  the  foregoing 
list  i*  very  diverse  and  the  characteristics  of  the  dejiosits  containing 
them  will  therefore  be  referred  to  but  briefly.  Many  of  them  exist 
in  stratified  or  bedded  form.  Limestone,  building  atone*,  some 
cement  materials,  slid  some  ornamental  stones  occur  as  sedimentary 
or  metamorphic  rocks.  Slates  are  obtained  usually  from  beds  and  are 
quarried  in  much  tho  same  manner  au  other  building  stone.  Some 
glass  sand  is  made  by  crushing  a  loouely  consolidated  sandstone  or  is 
obtained  from  beds  of  loose  sund.  Gravel  is  usually  found  in  more  or 
less  bedded  form  in  ao-called  “gravel  banks.”  Volcanic  ash  and 
diatomaceous  earth  are  ordinarily  found  in  stratified  deposita  or 
beds.  Clays,  including  kaolin  and  fuller’s  earth,  result  from  the 
accumulation  of  tho  leas  soluble  residues  of  the  decomposition  of  pre¬ 
existing  rocks  and  minerals  and  are  obtained  almost  entirely  from  I 
bodded  deposits.  Some  clays  are  obtained  by  dredging  the  bottoms 
of  streams  or  lakes.  Kaolin  in  its  purest  form  results  from  the  resid¬ 
ual  decomposition  of  pegmatitio  feldspar  in  place.  . 

Gypsum,  borai,  and  halite,  or  common  salt,  are  found  in  deposits 
that  are  related  with  respect  to  the  manner  of  their  geologic  occur¬ 
rence.  They  are  found  most  abundantly  in  association  with  stratified 
rocka  and  are  regarded  as  chemical  deposits  resulting  from  the  evapo¬ 
ration  of  waters  of  inland  seas  and  lakes.  Borne  deposits  of  borax 
and  halite  occur  in  more  or  leas  stratified  form  in  the  beda  of  present- 
day  salt  lakes  or  marshes.  Sulphur  deposits  large  enough  to  he  of 
economio  importance  occur  aa  products  of  volcanio  activity  and  arB 
found  nur  volcanio  enters  snd  ilao  near  some  hot  springs,  aliher 
active  or  extinct. 

Mouazite,  owing  to  its  minute  crystalline  form  and  great  weight, 
occurs  in  greatest  quantity  where  it  has  been  concentrated  in  placer 

deposits.  • 

Talc  and  soapstone  are  very  soft  minerals  which  have  presumably 
resulted  from  the  alteration  of  other  minerals.  Soapstone,  a  talo 
schist,  occurs  with  oilier  rocks  of  various  kinds,  usually  crystalline  or 
metamorphic j  talo  occurs  |n  beds  intercalated  in  schistose  limestone 
end  in  lenses  or  pockets  in  certain  intrusive  rocks. 

Many  minerals  exist  in  veins  or  in  the  form  of  lode  deposita. 
Quartz,  feldspar,  cryolite,  mica,  and  some  gems  are  found  in  veina 
in  crystalline  rocks.  The  strontium  minerals  occur  principally  In 
lenses,  in  granular  and  columnar  masses,  in  bedded  deposits,  and 
in  crystals  that  form  nests  snd  geodes  in  limestone.  Kluonq>ar  is 
found,  ss  a  rule,  in  veins  in  limestone,  gneiss,  schist,  and  sandstone. 

It  is  a  common  gangu*  of  metallic  ores,  particularly  those  of  lead, 
zinc,  and  tin.  Uarytes  ocours  in  veins  and  beda  aus4>ciated  with  other 
ores,  aa  well  as  in  veins  and  masses  in  limestone. 


140 


omuuriamoM  or  tub  tuslio  lam  ml 


Pyrit*  li  found  in  flasure  veins  end  (long  like  bedding  plsnee  of 
sedimentary  and  nketamorplilo  rocks.  It  occurs  in  Various  other 
forma  in  rocks  of  practically  all  kinds  and  ages.  Graphite  is  found 
mainly  in  tho  older  crystalline  metainorphic  rocks  in  embedded  masses 
and  veins,  although  in  uonke  places  it  occurs  in  beds. 

Asbestos  is  an  alteration  product  found  in  veins  in  older  crystal¬ 
line  rocks,  Mugnesits  is  also  generally  regarded  as  an  alteration 
product  and  is  found  in  veins  as  well  as  in  bedlike  masses.  Some 
abrusivea,  like  corundum,  emery,  and  garnet,  occur  in  small  crystals, 
principally  in  veins  in  igneous  and  metumorphic  rocks. 

Borne  asphalt  impregnates  sands,  sandstones,  and  limestones  and 
occurs  in  veins  in  these  rocks.  Other  hydrocarbons,  such  as  gilsonite 
and  ozokerite,  are  found  in  veins  or  Assures,  usually  in  sandstones. 

Mineral  waters  are,  of  course,  obtained  from  springs;  and  some 
common  salt  and  sulphur,  as  well  ss  the  materials  of  some  mineral 
paints,  are  obtained  from  deposits  formed  by  tbe  evaporation  of 
spring  water.  Bromine  is  found  in  natural  brines  and  bittemB. 

.  Guano  occurs  in  massive  deposits,  which  in  some  regions  are  of 
considerable  thickness.  It  is  usually  found  in  oaves  or  other  pro¬ 
tected  places.  Peat  results  from  the  accumulation  in  bogs  of  plant 
remains  that  have  undergone  slight  modification  at  the  top,  although 
if  tho  de|>oeit  is  thick  its  lower  (mrtion  may  have  been  reduced  to  a 
mass  somewhat  resembling  lignite. 

Sections  2320  to  2325,  inclusive,  of  the  Revised  Statutes  prescribe 
v  certain  rules  and  regulations  to  govern  the  location  and  patenting  of 
**  mining  claims  upon  veinB  or  lodes  of  quartz  or  other  rock  in  place 
bearing  gold,  silver,  cinnabar,  lead,  tin,  copper,  or  other  valuable 
deposits.'1  Section  2320  provides  for  “claims  usually  called  *  placers,* 
including  all  forma  of  deposit,  excepting  veins  of  quart*  or  other 
rock  in  place.**  Thus,  although  the  minerals  In  the  foregoing  list 
exist  in  nature  in  beds,  in  veins,  in  massive  form,  or  us  liquids,  or 
even  in  more  than  one  of  these  forma,  the  law  divides  them  into  only 
fwo  great  clauses— those  which  occur  in  veins  or  lodes  of  quart*  or 
other  rock  in  place  and  those  usually  called  placers,  including  all 
other  forms  of  deposits.  The  distinctions  hh  to  mode  of  occurrence 
of  theso  minerals  in  nature  are  considered  in  classifying  as  mineral  or 
nonmineral  the  lands  containing  them;  such  distinctions  are  the 
primary  factors  that  under  the  present  mining  laws  must  alwuys  be 
considered  in  determining  the  law  under  which  the  deposits  may  be 
acquired. 

A  large  part  of  the  information  heretofore  obtained  by  the  Geolog¬ 
ical  Survey  regarding  these  minerals  has  been  gathered  in  reconnais¬ 
sance  examinations  and  in  connection  with  rej>orta  on  mineral  re¬ 
sources,  with  the  result  that  In  most  of  the  areas  examined  much 
geologic  information  that  would  l>«  necessary  for  land  classification 
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has  not  been  obtained,  although  the  data  gathered  ere  entirely  *de- 
quate  for  the  purpose*  for  which  they  have  been  sought. 

Ho  particular  method  is  at  present  followed  in  the  field  examina¬ 
tion  of  depoeila  of  these  minerals,  and  there  is  no  necessity  for 
methods  materially  different  from  those  pursued  In  detailed  work 
on  other  metalliferous  or  nonmetalliferoua  deposits.  Nor  do  the 
requirements  as  to  the  data  to  be  gathered  end  the  form  in  which  they 
should  l>o  assembled  differ  essentially  from  those  for  other  minerals. 
In  addition  to  tho  location,  a  brief  description  of  the  nature  and  geo¬ 
logic  structure  of  the  rocks  in  which  the  deposits  occur,  with  data 
regarding  the  Ihicknesa  and  succession  of  the  rocks,  their  dip  and 
strike,  the  extent  of  the  deposits,  and  analyses  of  tlie  material,  are 
all  important  in  the  examination  of  bedded  deposits.  In  (he  consid¬ 
eration  of  vein  deposits  data  regarding  tlic  character  of  the  vein, 
the  systems  end  directions  of  joints,  figures,  end  fractures  which  may 
have  formed  the  ore  cavities,  the  dip  and  strike  of  the  veins,  the 
nature  of  the  g^gue  material,  and  the  wall  rock  are  equally  Im¬ 
portant.  Statements  of  production  are  always  desirable.  I  he  ques¬ 
tion  of  relative  value— that  is,  of  mineral  value  as  compared  with 
agricultural,  power,  or  other  valuee-tnurt  be  considered  in  the  classi¬ 
fication  of  some  lands  because  of  the  fact  that  the  laws  governing  the 
disposition  of  certain  minerals  refer  specifically  to  ands  that  are 
4  “  chiefly  valuable  **  therefor.  Other  factors,  some  or  all  of  which  are 
in  many  cases  to  be  considered  in  judging  the  relative  value  of  a 
mineral  deposit,  are  the  following: 

1.  Demand  for  lb#  wluaral,  both  present  and  future. 

1  Character  of  the  deposit;  chemical  end  phjalcel  properties  and  ealenL 
».  laicullou  with  reference  to  market  and  in  some  caaee  to  fuet  supply. 

4,  Tr*  nt«i  tori*  llou  fidllilw  a  nil  Mice 
a  Market  |>rlt-«  of  tbo  product 

«.  Whether  or  uot  the  particular  depoeU  poe*e«e-  olher  peculiar  advaoU*-e 
tenderln*  It  more  valuable  than  like  depoeila  In  the  re«loa  end  elaewbere. 

The  character  of  the  deposits,  thefr  location,  and  the  transporta¬ 
tion  facilities  influence  the  cost  of  production  by  their  effect  on  the 
cost  of  working  the  deposits,  the  cost  of  the  plant  and  in  some 
places  the  cost  of  the  fuel  used  in  the  manufacture  of  the  product 
These  factors  may  also  exert  a  most  important  influence  on  he  se  l- 
ing  price  of  the  output  by  their  effect  on  the  coat  of  placing  it  in  the 

rojfkthe  earlier  geologic  examinations  had  been  made  with  a  view 
to  classification  more  precise  instrumental  work  and  a  record  of  a  I 
the  factors  outlined  as  having  a  bearing  on  the  deposits  would  have 
been  required.  No  attempt  has  yet  been  made  to  oystemitefor 
purpoJof  land  classification  the  available  data  regarding  these 
minerals,  and  although  the  Geological  Survey  has  prepared  and  sub- 
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miu«d  to  the  General  Land  Office  many  report*  that  have  bean  a 
guide  to  action  by  that  office  and  have  been  equivalent  In  many 
caeca  to  nonmineral  classification  and  In  a  few  cases  to  mineral 
classification,  no  withdrawal*  and  no  formal  clarification*  of  land* 
because  of  their  content  of  any  of  these  mineral*  have  been  made. 
Although  auch  mineral*  are  useful  and  valuable,  they  are  not  in 
general  of  so  great  present  or  prospective  ua*  or  value  aa  coal  and 
certain  other  nonmctalliferou*  mineral*  contained  in  land*  for  whose 
classification  more  specific  provision  ha*  been  made.  Practically  all 
mineral*  are  of  some  value,  but  those  of  greatest  value  are  naturally 
those  which  have  the  greatest  present  or  future  use  and  which  are 
at  the  same  time  moat  easily  or  profitably  marketable.  Hand,  for 
example,  i*  of  great  use,  but  it  is  so  common  that  in  rnoat  localities 
it  has  almost  no  market  value.  Therefore,  although  the  land*  con¬ 
taining  the  nonmetalliferoua  mineral*  here  discussed  are,  at  the  dis¬ 
cretion  of  the  President,  subject  to  withdrawal  and  classification 
under  the  act  of  June  25,  1010,  aa  amended  by  tl^  act  of  August 
24,  1012,  there  is  no  auch  publio  need  for  segregating  these  land* 
as' there  iu  for  segregating  land*  containing  deposit*  of  such  min¬ 
eral*  aa  coal,  oil,  potash,  and  phosphate.  Nevertheless,  should  It  be 
doomed  by  the  President  to  be  in  the  public  interest  to  withdrew  or 
‘to  classify  a*  mineral  land  an  area  confining  any  of  these  deposit*, 
because  of  a  public  need  for  a  present  or  a  future  reserve  supply, 
or  with  a  view  to  preventing  alienation  of  the  mineral  deposit*  under 
law*  relating  to  nonmineral  land,  or  as  an  aid  to  future  disposition, 
hi*  action  would  bo  bused  on  a  question  of  fact  which  it  u  the  prov¬ 
ince  of  the  Geological  Survey  to  determine.  So  long  as  auch  with- 
draws)  or  classification  is  not  deemed  to  be  in  the  public  interest, 
however,  the  land  wilt  remain  open  to  exploration,  discovery,  occu¬ 
pation,  and  purchase  under  the  mining  laws  unless  Congress  shall 

otherwise  provide. 

hkta-ixibbuoob  mimkbjll  i~akd*. 
ruaroex  or  cuasairiOATioH. 

The  usual  object  in  view  in  a  consideration  of  the  claaaiflcation  of 
noninetalliferou*  land*  aa  mineral  land  U  to  obtain  their  temporary 
withdrawal  from  entry,  either  to  permit  their  appraisal,  a*  in  the 
case  of  coal  land,  or  to  await  protective  legislation,  as  in  the  case  of 
potash  or  phosphate  land.  But  metalliferous  lands,  a*  such  are  ^ 
subject  to  withdrawal,  and  their  classification  l*  directed  to  o  her 
objects,  which  will  be  indicated  by  a  brief  account  of  some  case*  that 
have  been  considered  by  the  Geological  Survey. 
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Perhaps  th#  most  important  ca*a  yet  considered  la  that  relating  to 
the  Northern  Paciflo  Und  grant.  Every  alternate  section  in  a  atrip 
ax  tending  40  mile*  on  each  aide  of  the  right  of  wey  waa  granted  to 
the  Northern  Pedrto  Railroad  Co.  to  assist  it  in  constructing  a  trans¬ 
continental  line,  but  the  act  provided  that  the  railroad  company 
should  not  receive  any  lends  thst  were  vslusbl#  by  reason  of  their 
content  of  mineral  deposits  oilier  than  coel  end  iron.  It  therefore 
became  necessary  to  classify  the  entire  giant  with  respect  to  lU 
value  for  such  deposit*,  sod  in  practice  the  chief  problem  of  this 
classification  ha*  been  to  determine  the  presence  or  absence  of  valu¬ 
able  metulliferoua  deposit*.  A  great  part  of  this  classification  was 
accomplished- by  specially  appointed  commissioners,  end  tbs  Geo-  , 
logical  Survey  had  no  part  in  tbe  work  uutll  1005  In  that  year  a 
Survey  geologist,  accompanied  by  a  field  agent  of  the  Und  Office, 
examined  a  large  portion  of  the  grant  lying  in  Idaho  and  Montana 
in  order  to  obUin  information  supplementary  to  that  on  which  U*e 
special  commissioner*  had  recommended  a  mineral  classification  of  . 
the  greater  part  of  this  tract.  The  Survey,  however,  took  no  fur  her 
action  regarding  that  particular  examination.  The  greater  part  of 
the  tract  was  classified  e*  mineral  land  aa  the  result  of  a  hearing 
before  the  register  and  receiver  at  Cmur  d’Alene,  Idaho,  but  this 
classification  was  set  aside  by  the  Commissioner  of  the  General  Und 
Office  on  petition  of  the  Northern  Pacific  Railway,  on  the  ground 
that  it  wa*  Used  on  insufficient  field  work.  In  1010,  therefore,  an 
appropriation  was  made  by  Congress  (act  of  June  25,  lOlOg  M  btat.,  . 
703  730)  for  a  new  and  much  more  thorough  examination,  for  mak¬ 
ing' which  the  Commissioner  of  the  General  Und  Office  requested  the 
services  of  member*  of  the  Geological  Survey.  Four  part.ea,  each 
comprising  a  geologist,  a  geologic  assistant,  and  the  necessary 
camp  hands,  devoted  tha  field  season  of  1010  to  the  work,  which  was 
completed  in  the  season  of  1011  by  three  similar  parties.  The  result¬ 
ing  classification,  however,  w»b  not  sufficient  to  decide  the  statu*  of 
'  all  the  land*  in  controversy.  The  railway  company  had  the  right  to 
contest  classification*  adverse  to  it*  interest*  and  exercised  this  right 
a*  to  many  of  the  Und*  which,  because  they  were  classified  as  min¬ 
eral  would  U  excluded  from  the  railroad  grant.  Hearing*  on  tha 
contested  classifications  are  held  before  the  registers  and  receivers  of 
the  appropriate  land  districts.  An  appeal  can  be  taken  from  tha 
decision  of  these  officer*  to  the  Commissioner,  and  from  him  to  tha 
Secretory.  No  final  decision  has  yet  (February  28,  1013)  been  ren¬ 
dered  concerning  any  of  the  classification*  of  Uie  Survey  that  ara 

under  contest.  ...  ,  T  » 

The  Survey  ha*  also  been  required  to  classify  several  Indian 

reservations,  in  whole  or  in  part,  either  before  or  after  Uie  reserva¬ 
tion*  were  oi>ened  to  settlement,  the  question  in  Uie  one  case  being 
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ths  two  miio  group*  of  oases  in  ths  detailed  account  of  field  method* 
that  follows,  despite  their  clearly  distinct  legal  statue.  In  most  of 
the  cases  considered  nearly  all  the  kinds  of  information  to  be  enumer¬ 
ated  are  used  to  a  greater  or  leua  extent,  and  a  geologio  map  of  some 
kind  invariably  forms  a  part  of  the  reoord. 

The  metalliferous  deposits  examined  or  looked  for  In  most  of  the 
Investigations  preceding  classification  are  veins,  magmatio  ore  bodies, 
contact-meiamorphio  deposits,  and  bodies  formed  by  replacement.  In 
mining  law  these  deposits  are  usually  comprised  in  the  term  “  lodes/* 
and  they  may  conveniently  be  so  designated  here.  Some  cases  have 
to  do  with  plaoer  deposits,  which  are  easier  to  examine  and  classify 
than  lodes. 

nauaiam  xmoosttuwa. 

As  in  the  classification  of  nonmetaUiferoua  lands  and  geologio 
field  work  in  general,  it  is  ths  duty  of  ths  geologist,  before  he  takes 
tbs  field,  to  gather  information  shout  ths  geology  of  the  region  to  be 
examined  and  to  provide  himself  with  a  base  map.  Other  informa¬ 
tion  that  is  especially  desirable  for  work  of  this  class  relates  to  the  lo¬ 
cation  and  status  of  the  mining  claims  in  the  region.  This  is  ths 
only  matter  that  requires  further  notice  here,  for  the  subject  of  bass 
maps  lias  been  discussed  elsewhere  and  the  utility  of  geologic  in* 
formrtiou  is  self-evident. 

Pluls  and  descriptions  of  patented  mining  claims  are  on  file  in  ths 
offices  of  the  surveyors  general  of  the  several  States  and  iu  ths 
General  Land  Office  at  Washington.  These  show  accurately  the  posi¬ 
tion  of  tlio  cliimi  with  rofarttnoo  to  liml  lint*  or  looitiun  inoniimrnti. 

Provided  with  copies  of  these  records,  the  examiner  is  sble  readily 
to  find  the  patented  claims.  lets  complete  and  accurate  description* 
of  the  uupatented  claims  are  filed  iu  the  offices  of  county  clerks 
with  the  first  records  of  location  and  the  affidavits  on  assessment 
work.  » 

wimlo  vu»x 

LOCATION  AMS  rorooaArUY. 

The  methods  of  location  used  in  classification  of  this  kind  may 
be  any  of  those  described  on  pages  fift-til.  Some  of  the  conditions  of 
classifying  metalliferous  land,  however,  influence  the  selection  of 
methods.  The  minute  accuracy  that  characterizes  much  of  the  work 
on  coal  land  is  not  often  necessary  iu  work  on  metalliferoua  deposits, 
and  it  is  therefore  feasible  to  use  comparatively  rough  methods  like 
that  of  Lite  pacing  traverse,  which  has  been  employed  to  a  consider¬ 
able  extent.  Another  influential  fact  is  that  metalliferous  land  is 
more  likely  than  nonmetaUiferoua  land  to  be  situated  in  mountainous 
territory.  This  is  not  obvious  at  first  glance,  but  as  metalliferous 


MBTALUTKBOUS  UIMXXXL  LAMM.  |47 

deposits  srs  most  ooramon  where  ths  geologio  structur*  is  complex, 
and  ss  mountains  srs  regions  of  upheaval  and  disturbance,  ths  con¬ 
nection  between  topography  end  mineral  wealth  is  real.  The  rugged- 
ness  of  the  areas  in  which  lire  greater  part  of  the  work  of  claaaifying 
metalliferous  land  is  done  precludes  the  uue  of  some  methods  that 
are  especially  adapted  to  work  in  *  fiat  country,  such  as  that  in  which 
distance  is  measured  by  the  paces  of  a  horse.  The  plane  table  is 
much  used  in  open  country,  and  stadia  traverses  of  roads  or  streams 
are  sometimes  mads  for  pur[»oae*  of  control. 

IN  TNNTIS  ATkOW  09  H-AC'M  KTUtlTA 

t foologto  relatia as. — Although  theory  is  not  so  important  In  rela¬ 
tion  to  placer  deposits  as  in  relation  to  lodes,  tbs  physiographic  his¬ 
tory  of  Urn  region  may  afford  some  guidance  in  the  search  for  valu¬ 
able  placer  ground,  as  the  following  considerations  will  show. 

The  most  important  geologio  principle  relating  to  placers  ia  that 
concentration  sufficient  to  make  a  valuable  deposit  has  usually  been 
the  result  of  long  end  perhnpe  re|keated  working  over  of  the  gravela 
by  streams.  Therefore,  other  things  being  equal,  well-washed  de¬ 
posits  consisting  in  part  of  reworked  older  gravels  would  seem  most 
likely  to  he  rich  in  gold.  Moraines,  on  the  other  hand,  or  glacio- 
fluviatile  deposits  close  to  the  plage  of  their  origin  are  unlikely  to 
contain  gold  in  sufficient  concentration  to  be  extracted  with  profit 

With  respect  to  the  distance  of  tike  gravels  from  their  source,  how- 
•ver,  s  happy  modiuru  is  favorable.  Too  great  proximity  ia  Incon- 
Blatant  with  eflklenl  concentration,  hut  tike  gold,  eicepL  in  extremely 
fine  division,  is  not  carried  so  far  as  tike  gravels,  and  too  great  remote¬ 
ness  from  the  source  is  therefore  also  unfavorable.  Gold-bearing 
placers  are  likely  to  show  a  definite  relation  to  such  areas  of  aurifer¬ 
ous  bedrock  as  can  he  outlined ;  they  are  partly  within  Ukooe  areas 
hut  extend  beyond  their  borders  as  a  sort  of  fringe. 

Tetting. — Although  a  knowledge  of  tike  general  geology  and  physi- 
ography  of  the  region  may  he  ■  guide  in  the  search  for  placers,  the 
classification  of  land  as  valuable  placer  ground  jh  always  supported 
by  more  direct  evidence,  for  the  reason  that  tike  extent  and  value  of  a 
plaoer  deposit  can  be  determined  much  more  closely  than  thoee  of  a 
lode.  The  examiner  is  ex|>ectod  to  pan  like  gravels  of  all  important 
streams  in  the  area  classified  in  order  to  obtain  evidence  regarding 
their  possible  value  aa  placers  and,  incidentally,  evidence  regarding 
the  gold  oonteikt  of  the  bedrock  from  which  the  placers  have  been 
derived, 

Tetttmong  of  miners. — Owing  to  their  necessary  I i  citations,  ths 
tests  made  by  the  examiner  must  be  supplemented  ss  fully  aa  possible 
by  tho  testimony  of  minors  and  prospectors.  From  thaw  tike  ex- 
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amin«r  may  learn  tha  tenor  of  the  gravels,  the  probable  extent  of  tha 
p*j  dirt,  and  whether  mining  has  been  profitable.  Thia  testimony 
may  be  taken  under  oath,  if  the  examiner  haa  power  to  administer  it, 
end  should  be  corroborated,  so  far  as  possible,  by  assay  certificates 
and  other  evidence.  A  geologist  is  able  also  to  criticise  the  testimony 
in  the  light  of  goologio  facts  and  would  perceive,  for  instance,  that 
an  assertion  that  morainal  gravels  had  been  worked  with  profit  would 
be  In  especial  need  of  corroboration. 

MVKSTIUATIOH  or  LOOM  BaroaiTS. 

Kindt  of  evidence  available. — The  evidence  which  must  determine 
whether  land  is  to  be  classified  as  mineral  because  of  lode  deposit* 
may  be  subdivided  aa  follows:  (1)  General  geology;  (2)  occurrence 
of  valuable  minerals  or  gangue  minerals,  disseminated  or  in  veins, 
found  in  outcrops  or  float;  (3)  prospect*  and  mines;  (4)  asBaya;  (5) 
history  of  the  region.  Evidence  of  the  first  two  classes  is  especially 
Important  in  regions  that  havo  not  been  thoroughly  prospected. 

General  yeoloyy.— Certain  geologio  oonditiona,  inch  as  Assuring  of 
the  rocks,  are  generally  reoognired  aa  favorable  to  the  deposition  of 
ore  bodies;  others,  such  as  lack  of  deformation  and  very  young 
country  rock,  are  unfavorable.  Hut  ore  deposit*  are  the  result  of  a 
-happy  combination  of  several  factors,  and  it  may  be  difficult  to  con¬ 
sider  these  factors  separately  and  determine  their  relative  weight. 
Of  two  district*  geologically  similar,  one  may  be  rich  and  the  other 
poor  in  ore  deposits,  because  of  some  difference  not  reudily  perceived. 
The  moot  general  cauao  of  such  difference*,  perhaps,  is  the  variation 
in  what  Chamberlin  and  Salisbury  call  the  u  diffuse  regional  concen¬ 
tration  M  of  the  ho  vent  I  metala,  whether  In  aedimenta  or  magma*, 
ihich  is  presumably  the  cause  of  metallogenlo  province*. 

Now,  it  la  evident  that  geologic  condition*,  including  obscure  con¬ 
ditions  that  may  be  largely  determinative,  ere  more  likely  to  be 
eimilur  in  neighboring  than  in  widely  separated  area*.  Neighboring 
districts  are  the  more  likely,  for  one  thing,  to  be  in  the  same  metal- 
logenio  province.  Therefore,  in  judging  whether  a  given  geologic 
condition  is  favorable  or  not,  the  investigator  should  especially  in¬ 
quire  whether  it  seems  to  favor  the  deposition  of  ore*  in  the  vicinity 
of  the  area  to  bo  classified.  For  example,  if  ore  bodies  are  known  in 
one  locality  at  the  contact  of  a  batbolilhlc  intrusion  with  a  certain 
limestone  formation,  it  is  probable  that  they  will  be  found  at  the 
contact  of  the  same  rocks  in  neighboring  localities. 

Thia  reasoning  by  analogy  may  form  one  of  the  arguments  In  sup¬ 
port  of  a  mineral  classification,  but  it  can  rarely  be  made  Ibe  sole 
ground  for  such  clarification  of  a  large  area,  which  can  hardly  be 
Successfully  defended  against  a  contest  unless  it  is  supported  by  some 
definite  discoveries  of  mineral,  made  by  prospectors  or  by  the  geolo- 
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gist  himself.  In  fact,  such  concrete  occurrence*  of  mineral  ere  likely 
to  have  even  more  weight  in  a  contest  than  strictly  geologio  avideneq. 
It  may  pertinently  be  asked,  then,  what  special  qualification  for 
gathering  the  evidence  required  is  possessed  by  a  geologist  compared 
with  a  prospector  or  any  other  intelligent  observer. 

The  geologist  would  perhaps  huve  no  special  advantage  if  unlimited 
time  were  allowed  for  the  examination.  In  fuct,  however,  the  time  i* 
limited,  it  muy  bo  all  too  strictly.  It  is  impossible  within  the  time 
allowed  tea  explore  every  wpiure  foot  of  the  area,  end  therefore  obser¬ 
vation  must  be  concentrated  where  deposits  are  most  likely  to  be 
found.  Now,  in  Uetenuiningkwhat  place*  are  best  worth  examination 
the  geologist  finds  abundant  practical  use  for  hi*  knowledge  both  of 
general  and  of  local  geology.  Hi*  general  knowledge  teaches  him 
that  some  geologic  conditions  are  more  favorable  than  other*  to  the 
formatjon  of  valuable  depoait*,  and  he  distribute*  bis  attention  accord¬ 
ingly.  lie  doe*  not,  for  example,  waste  his  time  in  looking  for  quart* 
veins  in  undiuiurbod  rocks,  knowing  a*  he  doc*  that  deformation  and 
figuring  are  necessary  to  the  formation  of  veins.  The  special  knowl¬ 
edge  of  the  region  which  he  may  already  have  or  which  he  is  prepared 
by  training  to  assimilate  rapidly  will  enable  him  to  recognize  in  Urn 
geologio  environment  of  the  ore  deposit*  that  have  been  found  the 
detail*  that  are  significant.  If,  for  example,  most  of  the  known 
deposit*  of  a  district  are  the  result  of  interaction  between  a  limestone 
•nd  an  igneous  intrusive,  the  geologist  will  presumably  be  quicker 
than  a  layman  to  recognize  this  fact  and  will  explore  with  especial 
care  tlie  contact*  between  these  rocks  in  area*  near  those  which  bay* 
proved  productive.  The  geologist,  in  abort,  is  hotter  prepared  thajt 
the  layman  to  follow  clue*. 

The  shorter  the  time  allowed  for  tha  examination  the  more  decided 
the  advantage  of  (he  geologist  over  lint  man  without  geologic  training. 
An  exploration  sufficiently  thorough  to  discover  even  a  large  propor¬ 
tion  of  the  valuable  de;>osit*  in  the  region  to  l>«  classified  i*  rarely 
possible,  and  the  value  of  meny  of  the  deposit*  found  must  bo  doubtful 
before  (bey  are  thoroughly  explored.  It  i*  correspondingly  iuq^qr- 
ittiit,  then,  that  Ibe  fullest  and  most  reliable  inference*  be  drawn  from 
the  data  obtained  in  the  field. 

The  following  paragraphs  are  intended  to  allow  what  k(qd  ,^f 
geologic  evidence  the  examiner  seek*. 

Gauntry  rack. — The  broadopt  generalisations  that  can  be  (na4* 
regarding  the  influence  of  country  rock,  a*  indeed  regarding  Qtl|qr 
geologic  factors,  are  of  negative  character.  It  U  safe  to  say  that  very 
young  unultored  volcanic  rock*  or  imperfectly  consolidated  sediiuoq{s 
are  unlikely  to  contain  metalliferous  lodes.  Further  than  this,  how¬ 
ever,  the  probable  richness  of  a  formation  bear*  go  direct  relation  |o 
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iU  age,  for  valuable  deposits  are  found  in  rocka  of  all  agaa,  from  the 
Tertiary  to  the  moot  remote. 

la  a  particular  district,  however,  the  oree  may  allow  a  preference 
for  certain  rocka.  The  favorable  rocka  may  be  thoee  that  contain 
minerals  in  a  finely  disseminated  condition  which  may  be  valuable  if 
they  are  anywhere  autliciontly  concentrated.  Copper,  for  examplo, 
eeema  to  bo  a  constituent  of  uouiA  basio  igneoua  rocks,  ltosdy  repluco- 
ability,  or  the  power  of  reacting  vigorously  with  mineralizing  solu¬ 
tions,  may  bo  the  determining  favorable  factor;  and  where  the  typical 
deposits  of  a  district  are  replacements  or  contact-nietamorphic  do- 
poeits  calcareous  sediments  are  usually  more  fevorable  than  others. 
Again,  the  presence  of  some  constituent  which  acts  as  a  precipitant 
may  determine  the  concentration  of  a  valuable  mineral;  organic  mut¬ 
ter  probably  precipitates  gold  under  some  conditions,  and  carbona¬ 
ceous  slates  appear  to  be  a  oommon  country  rock  pf  gold  deposits. 
Finally,  some  purely  physical  feature  may  be  determinative.  The 
hard  rocka  of  a  district  may  be  fissured  to  form  breccias  in  which  the 
ore-hearing  solutions  can  circulate  and  deposit,  while  fissures  in  soft 
rocka  would  be  clogged  with  impermeable  gouge;  and  fissures  which 
are  large  and  persistent  in  mussive  rocka  might  ramify,  on  entering 
fissile  rocks,  into  a  multitude  of  small  slips  parallel  to  the  bedding  or 
cleavage. 

j  nlrutiont  and  tnctamorpHitni. — Although  the  nature  and  degree 
of  the  relation  between  igneoua  intrusion  and  ore  deposition  are  si  ill 
moot  points,  it  is  an  established  fact  that  ore  deposits  are  especially 
abundant  in  the  vicinity  of  intrusive  contacts.  Apart  from  strati¬ 
form  deposit*— tmi'h,  for  example,  an  those  of  iron  oiide— oro  bodina 
so  remote  from  intrusive  rocks  as  the  lead  and  line  deposits  of  the 
Mississippi  llubin  are  rather  eiceplionul,  though  not  so  exceptional 
as  to  make  absence  of  intnisives  a  sufficient  ground  for  classification 
of  land  as  nonmineral.  The  general  similarity  in  the  distribution 
of  ore  depooita  and  of  igneoua  rocks  is  particularly  notable  in  the 
Western  Slates.  The  presence  of  igneoua  intrusions  must  therefore 
be  considered  favorable,  in  general,  to  the  deposition  of  ores. 

Ore  bodies  related  to  intrusion  are  found  both  in  the  intrusive 
rock  itself  and  in  the  surrounding  sedimentary  rocka.  Those  which 
•  re  not  contact-metamorphic  deposits  in  the  strict  sense  are  not  more 
likely  to  be  at  the  immediate  contact  than  at  a  considerable  distsuce 
from  it.  The  central  portion  of  a  very  large  batholith  is  likely  to 
be  barren,  but  the  peripheral  portion  is  commonly  ore  bearing,  and 
all  of  the  denuded  portion  of  a  small  batholith  or  stock  is  likely  to 
contain  ore  deposits,  for  none  of  it  is  far  from  the  contact,  l-argo 
dikes  also  form  the  country  rock  of  many  ore  deposits.  The  ores  are 
formed  in  the  rocka  cut  by  the  intrusive,  not  ouly  within  but  beyond 
the  tone  of  contact  luotamorpbisin. 
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Structure* — The  geologic  structure  of  most  mining  districts  is 
complex,  and  in  regions  of  neafly  horizontal  unfsulted  strata  metal¬ 
liferous  lodes  are  scarce.  Deformation,  by  giving  rise  to  fault  fia- 
a u res  and  openings  slung  bedding  plsnea,  probably  determines  ths 
location  of  most  lodes  and  is  therefore  favorable,  in  general,  to 
the  deposition  of  metalliferous  ores. 

Faulting  is  of  greater  importance  in  the  formation  of  lodes  than 
folding.  Some  faulting  is  doubtless  a  prerequisite  to  the  formation 
of  fissures  trunsverue  to  the  betiding,  although  fault  fissures  along 
which  great  displacement  has  been  effected  are  not  commonly  filled 
•  with  veins  of  commercial  importance,  for,  inasmuch  as  they  are 
likely  to  he  choked  with  gouge  and  subject  to  repeated  movement, 
they  are  less  likely  to  be  ore  bearing  than  Assures  along  which  the 
displacement  has  been  slight  or  even  imperceptible.  Veins  are 
accordingly  looked  for  near  and  parallel  to  faults  of  large  throw 
■  rather  than  along  thooe  faults  themselves.  That  sort  of  faulting 
which  gives  rise  to  a  rather  coarse  breccia  is  perhaps  most  favorable. 
At  any  rate,  zones  of  hrecciation  afford  the  best  clue  for  the  tracing 
of  small  faults  and  are  likely  to  be  mineralized.  They  are  therefore 
looked  for  and  examined  with  especial  care. 

Folding,  as  well  as  faulting,  may  give  rise  to  openings  in  which 
ores  may  )>e  deposited.  Saddle  reefs  constitute  the  moot  common 
type  of  de;>osits  in  openings  thus  formed. 

OutiTop*  and  float  of  lodet. — Outcrops  of  lodes  afford  the  moot 
direct  evidence  of  mineral  value  that  can  be  observed  in  the  field 
spurt  from  actual  development,  and  they  are  therefore  located  am] 
described  with  ss  great  caro  as  Is  practicable.  If  the  do|>oaita  are 
veins,  the  direction  and  degree  of  persistence  are  determined  if  pos¬ 
sible;  this  determination  is  particularly  important  if  the  classification 
must  bo  close  in  the  matter  of  location,  hut  it  is  also  important  if  in  a 
neighboring  region  veins  of  a  certain  direction  are  known  to  be  espe¬ 
cially  rich.  Size  and  oom]K>si!ion  are  other  features  noted.  Size 
affects,  of  course,  the  degree  of  value,  but  the  mineral  content  is  of 
more  immediate  interest  to  the  examiner. 

In  order  to  recognize  lodes  of  probuldo  value,  the  examiner  endeav¬ 
ors  to  learn  us  much  as  possible  concerning  the  appearance  of  the  out¬ 
crops  of  lodes  containing  valuable  mineruls  end  familiarize*  himself 
witli  the  mineruls  likely  to  occur  in  the  extremely  oxidized  portions 
of  such  hales.  Details  regarding  the  surface  indications  along  veina 
of  proved  importance  in  the  region  examined  are  sometimes  obtained 
from  prospectors  and  miners.  The  im;>ortance  of  these  indications 
may  he  very  great,  for  the  minerals  that  make  the  lode  valuable  may 
Dot  appear  at  the  surface.  More  commonly  than  not  the  primary 
sulphides  are  represented  at  ilia  surface  by  oxides  or  carbonates. 
The  thoroughly  weathered  portion  of  a  rich  lode  may  even  contain  no 
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compounds  of  tit*  valuable  metals.  Tlti*  U  especially  likely  to  b* 
true  of  copper  deposits,  whoa*  up|>er  portion*  are  commonly  trans¬ 
formed  to  rusty  porous  masses  containing  quarts,  iron  oxide,  and 
other  substances  tb|t  resist  the  action  of  the  weather.  This  material, 
which  ia  known  aa  iron  capping  or  goessn,  may  contain  small 
amounts  of  the  bright  blue  and  green  copper  carbonates,  but  on  the 
other  hand  it  may  be  wholly  devoid  of  copper  minerals.  Many  lodes 
that  weather  to  a  gossan  and  others  that  are  composed  largely  of 
easily  weathered  minerals  do  not  project  above  the  surface  and  are 
therefore  likely  to  be  overlooked.  If  a  lode  ia  about  aa  hard  aa  the 
oonntry  rock  its  outcrop  ia  nearly  level  with  the  general  surface,  and 
the  poeition  of  a  lode  composed  of  t>oft,  easily  weathered  material  may 
be  murked  by  a  trench  instead  of  a  ridge.  Many  veins,  again,  have 
no  outcrop;  they  are  covered  with  soil,  and  their  position  is  indicated 
only  by  tloat.  It  is  therefore  evident  that  both  careful  observation 
and  intelligent  inference  are  required  to  find 'tike  lodes  and  judge 
whether  or  not  they  are  likely  to  prove  valuable. 

The  proximity  of  lodes  containing  minerals  in  sufficient  concentra¬ 
tion  to  be  commercially  valuable  may  be  indicated  by  the  presence  of 
such  minerals  or  of  ganguo  minerals  associated  with  them,  dissemi¬ 
nated  through  the  country  rock  or  in  the  form  of  narrow  stringers. 
Some  minerals  commonly  so  found  aro  calcite,  pyrite,  siderite,  and 
chalcopyrite.  The  more  easily  weathered  minerals  are  likely  to  be 
represented  by  their  oxidation  products.  Siderite,  for  example,  ia  . 
usually  and  pyrite  commonly  represented  by  pseudomorphs  of  hy¬ 
drated  ferric  oxide.  Extensive  rusty  staining  of  the  country  rock 
therefore  cause*  the  examiner  to  look  fur  more  specific  evidence  of 
mineralization.  Other  characteristic  alterations  of  the  country  rock, 
such  as  leaching,  chloritization,  and  ucricitizntion,  commonly  occur 
elong  the  walls  of  lodes  and  are  therefore  useful  aa  clues. 

Probably  the  great  majority  of  prospectors'  discoveries  are  made 
l^y  following  tloat*  to  its  source,  and  mineral  classification  likewise 
may  rest  in  large  measure  U|>on  the  evidence  afforded  by  tloat.  Time 
will  uot  always  permit  the  tracing  of  (lout  to  its  source,  and  the  ex¬ 
aminer  must  then  be  content  with  inferences  drawn  from  the  char¬ 
acter  and  situation  of  the  tloat  as  he  finds  it.  In  any  case  the  first 
step  is  to  consider  how  the  tloat  probably  reached  its  actual  position. 

It  may  have  done  so  by  either  (1)  hill  creep,  (2)  water  transporta¬ 
tion,  or  (3)  ice  traiuqkortalion,  or  by  a  combination  of  any  of  these 
agencies. 

1.  Most  float  has  been  transported  to  its  present  position  by  hill 
creep,  wliifh  is  constantly  active  on  every  dope.  Angular  float,  without 
marks  of  attrition,  which  doee  not  lie  in  an  actual  or  former  Btream 
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channel  or  in  a  glaciated  area  haa  presumably  coma  to  it*  place  by  hill 
.  creep,  and  it*  source  should  be  looked  for,  after  tba  method  of  proa- 
poctora,  by  following  it  straight  uphill.  Normally  the  parent  lode 
will  bo  found  somewhere  between  the  point  where  the  tloat  wsa  dis¬ 
covered  and  the  top  of  tho  slope.  If  *  search  is  impracticable  the 
probable  source  may  perhaps  be  inferred,  on  tho  same  principle, 
within  narrow  limits,  especially  if  a  good  topogruphio  map  is  avail¬ 
able;  the  source  may  thus  be  assigned  to  a  particular  section  or  eveu 
to  a  smaller  subdivision.  Moreover,  the  probable  source  can  often  be 
judged  within  narrower  limits  than  those  set  by  the  distance  from 
the  point  of  discovery  and  the  top  of  the  slope.  The  small  fragment* 
of  vein  quartz,  mingled  with  soil,  which  may  be  found  almost  any¬ 
where  in  a  region  of  deformed  rocks,  are  likely  to  have  crept  down¬ 
hill  for  a  long  distance;  but  large  blocks  of  quartz  thickly  btrewu 
over  a  small  and  fairly  well  defined  area,  especially  an  elongated 
area  on  a  moderate  slope,  may  reasonably  be  presumed  to  have  come 
but  a  short  distance  fcom  a  vein.  It  is  evidently  necessary,  then,  to 
note  fully,  on  the  spot,  the  size  and  character  of  the  float  fragment* 
aa  a  help  in  judging  the  source;  and  their  size  may  also  roughly  indi¬ 
cate  the  thickness  of  the  parent  lode. 

2.  Hounded  fragments  or  bowlders  of  float,  especially  if  in  a  stream 
channel  in  an  uuglaciated  area,  may  be  presumed  to  have  been  trans¬ 
ported  by  water.  Most  of  this  character  ia  also  frequently  followed 
by  protqicciora  up  the  streams  and  slo;>es  to  its  source.  This  proceoa  ia 
too  slow  and  difficult  to  be  employed  often  by  the  examiner.  Out 
Mream-lmmjjxuted  (lust  iu*y  ordinarily  be  assumed  to  have  origi¬ 
nated  in  the  drainage  basin  whore  it  ia  found,  and  scrutiny  of  th* 
stream  gravels  may  tell  ilia  examiner  what  to  look  for  in  a  particular 
basin. 

&.  Float  that  has  been  transported  by  glaciers  ia  subject  to  much 
the  same  conditions  as  w  a  Ur- trans|>orted  float  It  is  usually  to  be 
recognized  by  its  association  with  moraines  and  glacial  sculpture  but 
may  sometimes  be  confused  with  float  of  the  other  two  kinds-  It  is 
less  feasible  to  And  its  source  by  systematic  tracing  thau  to  find  tliai 
of  oilier  tloat,  but  where  the  glaciation  is  local  the  parent  lodge  ia 
likely  to  bo  near  by  and  well  exposed. 

Aa  placer  deposits  are  really  one  form  of  float  in  the  broadest  souse, 
this  may  lie  tho  appropriate  place  to  point  out  their  value  as  indi¬ 
cating  the  auriferous  character  of  the  oouutry  rock  of  the  drainage 
basin  in  which  they  are  found. 

It  may  be  remarked,  finally,  that  exceptionally,  owing  to  migration 
of  divides  or  their  transgression  by  glaciers,  float  is  found  outside  of 
the  drainage  basin  in  which  it  originated.  This  ia  moat  likely  to  be 
true  of  old  stream  gravels. 
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Fro*i»ctt  and  mfiu*.— An  Important  pari  of  the  examining  geolo- 
gist's  work  is  to  note  tits  location  of  all  jproapecta  and  mines  and  to 
examine  all  of  them,  with  the  possible  kioeption  of  those  that  are 
well  known  aa  producers.  The  moat  obviously  useful  data  to  be  ob- 
tainod  from  mining  properties  concent  the  value  and  visible  quantity 
of  the  ore  and  the  production  if  the  property  is  producing.  The 
examiner  checks  one  against  another  hia  own  oboervalions,  the  infor¬ 
mation  given  by  assay  certificates  and  smelter  returns,  and  the  tes¬ 
timony  of  owners  or  mine  officials,  which  may  be  in  the  form  of  an 
affidavit  if  it  is  thought  desirable  by  an  examiner  who  is  empowered 
to  administer  an  oath. 

The  infonnation  gathered  from  a  prospect  or  mine  may  do  much 
more  than  indicate  the  mineral  or  nonmineral  character  of  the  claim 
on  which  it  is  located  and  that  of  a  little  land  in  its  immediate 
vicinity.  The  most  useful  clues  may  be  obtained  in  openings  which 
permit  comparison  between  the  appearance  of  a  lode  underground 
and  that  of  its  outcrop.  By  making  these  comparisons  the  examiner 
ia  much  aided  in  recognizing  the  outcrops  of  important  lodes  that 
have  not  been  opened,  and  by  study  of  the  geologic  environment  of 
prospected  deposits  he  may  form  an  opinion  as  to  where  others  are 
most  likely  to  be  found. 

SampUi  rnd  oaiuyu — Ore  samples  and  assays  showing  their  value 
give  the  most  concrete  evidence  and  have  groat  weight  at  public  bear¬ 
ings.  To  obtain  abundant  samples  and  aaaaya,  therefore,  is  one  of 
the  examiner’s  chief  duties,  and  quantity  of  material  is  not  more 
important  than  full  information  Indicating  Us  value  as  evidence. 
Bamplea  collected  by  blaaod  persona  am  taken  only  too  often  either 
from  the  beat  part  of  a  lode  or  from  the  worst  part,  or  even  from 
the  wall  rocks;  and  the  procuring  of  truly  representative  samples 
requires  both  judgment  and  honesty  on  the  part  of  the  examiner. 

*  Full  records  regarding  the  collection  of  the  samples  are  indispens¬ 
able.  Even  after  every  precaution  is  taken  in  the  matter  of  collect¬ 
ing  and  record  there  may  bo  much  room  for  inference,  for  the  weath¬ 
ered,  superficial  portion  of  a  lode,  which  alone  may  he  accessible,  ia 
sure  to  differ  in  tenor  from  the  unweatherod  portion  from  which  the 
valuable  metals  are  partly  or  chielly  to  be  won.  Where  ores  of  the 
base  metals  are  concerned,  values  may  sometimes  be  estimated  by 
inspection  cloecly  enough  to  dis|>enHe  with  assays.  Usually,  how¬ 
ever,  and  especially  if  values  in  gold  and  silver  are  to  be  found,  the 
classification  of  any  lurgu  tract  calls  for  many  assays,  and  material 
tn  be  assayed  for  precious  metals  must  be  collected  with  special  pre¬ 
cautions.  Each  sample  must  be  large  enough  to  suffice  for  several 
assays,  so  that  any  result  whose  accuracy  is  doubted  may  be  checked, 
and  the  material  must  be  broken  up  and  well  mixed  to  insure  Ua 
homogeneity  before  it  ia  divided  into  portions. 
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The  Geological  Surrey  does  not  make  aaaaya,  not  being  provided 
with  the  proper  equipment  or  e  sufficient  force.  lie  assay  work  ia 
therefore  done  by  custom  essayera  of  established  reputation. 

Iliitory  of  tho  roglon* — The  question  sometimes  arises  whether  the 
mining  possibilities  of  e  region  are  fairly  represented  by  the  extent 
to  which  it  is  developed.  If  a  region  contains  few  prospects  and  no 
mines,  or  if  many  of  its  prospects  have  been  abandoned,  iB  it  or  is  it 
not  because  valuable  metalliferous  de;>oeite  are  really  absent!  Some 
light  may  be  sited  upon  this  problem  by  the  history  of  the  region. 

If  the  region  has  long  been  accessible  and  ia  known  to  have  l>ecn 
*  well  prospected,  lack  of  development  should  have  some  weight  against 
classification  of  land  aa  mineral.  It  must  be  considered,  on  the  other 
band,  whether  local  prejudice  against  some  kind  of  country  rock  or 
gangue  material  may  not  have  lessened  the  value  of  prospecting,  or 
whether  the  region  may  not  contain  deposits  of  a  kind  that  has  not 
been  looked  for. 

Abandonment  of  prospects  may  not  always  indicate  the  worthless¬ 
ness  of  the  lodes ;  it  ia  sometimes  due  to  the  miner’s  failure  to  recognize 
valuable  ores.  Many  metal  protq>ectors  have  little  knowledge  of  the 
np|>earance  of  ores  other  than  those  of  gold,  silver,  cop;>er,  and  lead 
and  do  not  always  reoognize  the  secondary  ores  of  cop|>er,  lead,  and 
xinc.  For  this  reason  the  dumps  of  abandoned  mines  may  reveal 
ores  of  rarer  metals  or  otliers  uot  formerly  used  or  commonly  searched 
for  by  proej>ectorB. 

Mining  methods  snd  facilities  often,  of  course,  determine  the  suo- 
(coa  or  failure  of  a  mine,  and  it  is  proper  to  oonaidrr  in  every  case 
whether  abandonment  may  not  have  been  caused  by  inefficient  mining, 
crudity  of  methods,  or  difficulty  of  transportation.  The  transpor¬ 
tation  problem  may  be  largely  disregarded,  for  if  a  region  develop# 
good  metalliferoua  deposits  transportation  is  pretty  certain  to  be 
provided  iri  time,  but  the  preisence  or  absence  of  roads  and  trails  has 
an  important  bearing  on  tho  accessibility  of  the  region,  which  in 
turn  is  a  factor  of  prime  importance  in  deciding  whether  the  absence 
of  prosj>ectiiig  indicates  the  absence  of  valuable  deposits. 

• 

BY-r&ODUOTfl  OY  MINBRAHJLND  OLABUIFIOATIOW. 

VALO*  or  OUI-UlTKM.il.  INroaMATIOH  OBTAIN  Hi. 

The  process  of  classifying  the  public  lands  as  to  their  mineral  char¬ 
acter  involves  the  gutbering  of  a  large  amount  of  infonnation  which 
is  not  only  essential  to  the  classification  hut  valuable  for  other  rea¬ 
sons.  Furthennore,  the  accuracy  and  completeness  of  field  observa¬ 
tion  necessary  for  classification  afford  an  opportunity  to  record  many 
facta  which  are  entirely  extraneous  to  tho  classification  itself  but 
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which  may  be  now  or  at  Mini  later  time  of  interest  and  value  In  other 
ways.  These  44  by-products  "  of  the  process  of  land  classification  are 
of  many  kinds.  Some  are  of  value  to  home  eeekeri  and  the  publio  at 
•  large,  other*  directly  conoem  engineer*  and  mining  men,  and  still 
others  are  of  present  interest  chiefly  to  Doientiata. 

pin  or  niuor  iMTusrr  to  tii*  rusi-W  at  wme. 

While  all  information  obtainable  concerning  the  public  domain  it 
of  ulterior  interest  to  the  people,  information  relating  to  such  nutter* 
«e  the  surface  feature*,  water  supply,  and  character  of  live  soil  of  ^ 
piece  of  land  may  prove  to  be  of  vital  importance  to  the  present  or 
prospective  settler.  It  is  not  practicable  for  the  Geological  Survey 
to  make  an  exhaustive  study  of  these  features,  but  in  the  work  of 
clawd  float  lou  a  certain  amouut  of  such  information  is  always  recorded. 
Thus,  a  map,  supplemented  by  a  written  description,  of  each  town, 
ship  examined  for  it*  mineral  content  is  placed  in  the  Survey  files, 
showing  in  a  rough  way  tha  agricultural  character  of  the  country, 
from  these  records  it  i*  possible  to  tell  whether  a  section  of  land  Is 
Kuiisble  for  dry  farming  or  is  adapted  only  to  grating,  to  obtain  soma 
idea  of  Die  number  and  Bite  of  the  trees  upon  it,  or  to  prepare  a  pre¬ 
liminary  report  as  to  its  irrigability. 

The  field  men  engaged  in  work  relating  to  land  classification  also 
reoord  the  position  and  site  of  all  springs  and  water  boles  which  they 
may  find.  This  information  is  of  direct  value  to  the  settler,  but  it 
also  has  another  more  general  use.  The  more  valuable  agricultural 
lands  of  the  public  domain  are  rapidly  passing  into  private  owner- 
jdup  under  the  various  settlement  laws.  It  is  recognised  that  most  of 
the  lands  remaining  are  chiefly  valuable  for  gracing  or  other  uses  not 
deiHsident  on  tillage,  although  the  present  laws  do  not  adequately 
provide  for  their  acquisition  for  tluase  other  uses.  Congress  has 
already  given  consideratiou  to  this  problem  and  will  doubtless  reach 
*  aoluLiou  of  it  within  Urn  next  few  years.  One  of  the  moat  important 
factors  to  be  considered  in  arriving  at  that  solution  will  be  the  rela¬ 
tion  of  the  watering  places  to  the  range  lands,  for  Buch  lands  can  not 
he  used  without  an  accessible  water  supply.  Tl*  accumulation  of 
these  data,  therefore,  in  addition  to  being  immediately  useful  to 
bottlers  and  others,  will  lie  valuable  in  solving  one  of  the  public  land 
problems  now  confronting  our  lawmakers.  • 

In  studying  and  mapping  a  coal  or  phosphate  bed  It  is  necessary 
*lso  to  observe  rather  closely  the  geologic  structure  or  attitude  of 
tlve  inclosing  recks.  Ju  some  areas  structure  may  have  no  bearing 
on  mineral-land  classification  and  yet  may  be  valuable  in  deter¬ 
mining  the  probability  of  obtaining  a  good  well  or  of  striking 
arteeiau  water.  The  principle*  governing  tho  flow  of  underground 
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water,  though  not  generally  understood  by  tha  layman,  are  yet  com¬ 
paratively  simple,  and  a  glance  at  the  geqlogio  map  of  a  region  may 
Indicate  at  once  the  most  favorable  locality  for  sinking  a  well.  Aj 
a  minor  illustration  of  tba  value  of  such  information  may  be  men¬ 
tioned  tlie  fact  that  one  of  the  geologists  of  the  Survey  had  occasion 
during  the  summer  of  1019  to  advise  two  newly  arrived  settler*  in 
the  ceded  lands  of  the  Crow  Indian  Reservation,  MonL,  to  sink 
their  wells  on  the  east  aids  of  a  ridge  rather  thun  on  the  west  aids, 
aa  they  had  intended,  because  of  the  simple  gvologio  fact  Dial  the 
rocks  dip  slightly  to  the  east  and  the  water  fullowa  down  the  dip, 
aa  is  proved  by  the  numerous  springs  on  the  east  aide  and  the  few 
on  the  west.  Such  information  is,  of  course,  only  of  local  applica¬ 
tion,  but  as  the  western  country  becomes  more  thickly  settled  and 
questions  relating  to  city  water  supply  arise,  information  of  tills 
kind  gathered  for  the  primary  purpose  of  land  classification  may 
prove  to  be  of  considerable  value. 

Miscellaneous  data  of  these  types  are  utilised  in  varioua  waya. 
Such  of  them  as  can  with  propriety  be  so  used  may  lie  published  in 
the  bulletins  in,  which  the  geologic  material  assembled  in  the  course 
of  land  classification  is  made  available  for  publio  use.  Olliers,  al¬ 
though  not  published  and  not  used  in  mineral-land  classification, 
are  of  the  greatest  value  to  the  department  in  administering  lawa 
relating  to  noninineral  land,  like  tho  enlarged-homestead  act,  the 
desert-land  law,  or  the  Carey  acts.  Still  others  represent  merely  D‘« 
accumulation  of  data  likely  to  be  needed  if  certain  moot  questions 
concerning  publio  lands  are  to  be  decided  by  future  legislation.  All 
these  actual  or  prospective  uses,  however,  either  directly  or  indirectly 
oonceni  Die  public  at  large.  ( 

Data  sxLATiNa  yfr  raoanumNO  and  mininu. 

•  Information  regarding  tha  character,  location,  and  extent  of  each 
stratum  of  eoonomio  importance  in  the  area  examined  forma  a  larga 
part  of  Die  data  on  which  classification  ia  based.  This  information 
la  published  by  the  Survey  in  Bpecial  bulletins  or  in  Die  annual 
"  Contributions  to  economio  geology.**  A  study  of  Die  map  and 
of  Die  plates  of  sections  taken  on  t he  coal  beds  in  any  field,  for  ex¬ 
ample,  will  indicate  to  the  prospective  operator  tho  moat  favorable 
location  for  a  mine,  and  the  teit  includes  oboervationa  concerning 
the  cover  of  the  bed,  Die  character  of  the  roof  and  floor  rocks,  and 
the  general  structure,  including  fuulling,  of  Die  inclosing  strata. 

Aside  from  Die  local  and  particular  facta  recorded  for  each  area, 
aa  this  work  progresses  the  extent  and  character  of  each  of  the  great 
mineral  bearing  province*  are  being  accurately  determined  and  more 
and  more  comprehensive  and  definite  data  concerning  the  mineral 
Wealth  available  for  Die  Nation's  use  are  being  gathered. 
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The  study  of  the  rock  structure  In  »n  *re*  Is  valuable  not  only 
In  relation  to  its  water  supply,  as  ha*  been  Indicated,  but  also  as 
bearing  on  the  occurrence  of  oil.  The  accumulation  of  oil  and  gas 
in  tho  strata  is  governed  by  lawa  which  are  probably  akin  to  thooe 
which  direct  the  movement  of  water,  and  a  knowledge  of  the  rock 
structure  is  therefore,  aa  a  rule,  of  great  assistance  in  the  location 
of  an  oil  well.  Some  new  oil  fields  have  been  prospected  and  opened 
almost  entirely  on  geologic  evidence  of  this  kind.  It  hau  also  hap¬ 
pened  that  the  detail*  of  rock  structure  oboerved  in  a  field  examined 
merely  for  coal  have  been  found  to  have  an  entirely  new  applica¬ 
tion  and  significance  in  subsequent  prospecting  for  oil.  In  view  of 
this  clone  interrelation  of  geologic  phenomena,  therefore,  the  field 
grelogiat  carefully  recordu  all  the  fact*  he  observe*  in  the  couree 
of  hia  work,  even  though  they  appear  to  have  no  present  bearing 
on  the  subject  of  land  classification. 

SCISNTiriO  DATA. 

Data  of  interest  at  the  present  time  chiefly  to  the  sciential  form 
another  important  M  by-product  •  of  the  process  of  land  classifica¬ 
tion.  It  la  difficult,  however,  to  Belect  any  group  of  facta  aa  being 

strictly  scientific  value  alone,  for  new  discoveries  may  at  any  time 
enlarge  heir  significance  and  impart  to  them  an  unexpected  economic 
importance.  Many  facta  are,  moreover,  of  equal  interest  to  the 
pure  scientist  and  to  the  engineer  or  the  layman,  so  that  while  a 
great  amount  of  scientific  information  has  been  collected  in  the  work 
of  land  classification  during  the  last  ai*  ytara,  the  purely  economic 
value  of  much  of  it  has  already  warranted  the  necessary  eipense. 

Many  data  concerning  the  areal  extent  of  different  geologic  forma¬ 
tions  have  been  gathered  in  the  last  few  year*  and  will  be  of  use 
in  connection  with  the  geologic  map  of  the  United  States  which  the 
Survey  is  now  engaged  in  constructing.  The  stratigraphic  relations 
of  the  formation#,  their  comjioaition,  and  their  fobsila  constitute  the 
only  chronicle  of  conditions  which  have,  at  different  times  and  diver* 
places,  existed  on  the  earth.  From  tliU  record  some  idea  can  be 
gained  of  the  former  geography  of  the  country,  of  the  great  earth 
movements  such  aa  culminated  in  the  formation  of  the  llocky  Moun¬ 
tains,  of  the  climatic  conditions  which  formerly  existed,  and  of  the 
ancient  plants  and  animals.  These  matters  are  at  present  chiefly 
of  philosophic  interest,  hut  it  liua  been  by  the  accumulation  of  such 
facts  in  tho  puat  that  science  has  been  enabled  to  render  valuable 
aid  to  mining  and  other  industries.  Furthermore,  information  of 
this  kind,  while  |>er)tBpa  of  little  present  interest  to  the  average  lay¬ 
man,  ia  of  vital  importance  to  the  teachers  of  science  in  the  univer- 
aities  of  the  oountry.  As  a  case  in  point  may  he  mentioned  the  recent 
discovery,  by  a  Survey  geologist  engaged  in  classification  of  ooal 
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land*  in  New  Me*ioo,  of  *  gre*t  unconformity  which  *eper*te*  into 
two  formation*  a  great  thickneac  of  strata  that  had  hitherto  been 
considered  aa  a  unit.  Thia  discovery  ia  important  not  only  on  account 
of  ita  strictly  scientific  bearing,  but  because  it  indicates  that  high- 
grade  coking  coal  occura  in  rocks  of  comparatively  recent  (Eocene) 
age. 

It  therefor*  appear*  that  much  important  and  diversified  informa¬ 
tion  ia  obtained  in  thia  way.  Science  ia  continually  garnering  fact# 
against  the  time  when  their  economic  importance  will  appear,  or 
when  they  may  be  correlated  with  other  facts  to  furnish  a  broad 
hypothesis  which  may  profoundly  affect  method*  of  prospecting  or 
developing  some  mineral,  such  aa  oil.  In  addition,  much  local  infor¬ 
mation  of  direct  and  immediate  value  to  the  mine  operator  or  proe- 
pector  is  so  gathered.  Finally,  the  beat  obtainable  record  of  the 
topography,  water  reaourcea,  and  aoila  of  the  area  examined  is 
oflicially  made.  While  the  classification  of  public  laud  ia  the  im¬ 
mediate  object  of  the  work  described  in  thia  bulletin,  it  ia  evident 
that  such  work,  because  of  its  exacting  requirement*  aa  to  accuracy 
und  thoroughness,  furnishes  the  best  possible  basis  for  valuable  scien¬ 
tific  generalizations. 

CLASSIFICATION  IN  RELATION  TO  WATER  RESOURCES. 

QKHK&AL  MUNOITLK*  OF  WATXU  UTILISATION.  . 

'  One  of  th*  most  important  factor*  in  the  development  and  use  of 
the  remaining  public  lands  within  the  United  States  ia  water  supply. 
The  development  of  power,  the  extension  of  agriculture  and  grazing, 
the  growth  of  mineral  industries,  transportation,  and  various  other 
activities  depend  directly  on  the  quantity  and  quality  of  the  under¬ 
ground  and  surface  waters  in  what  is,  generally  speaking,  an  arid 

*  region.  To  dispose  of  or  to  administer  the  remaining  public  land* 
without  reference  to  their  water  supply  I*  to  ignore  that  natural 
resource  which  will,  perhaps  more  than  any  other,  affect  their  future 
utilization. 

Water  is  unique  among  the  mineral  resources  of  tho  earth  in  that, 
within  natural  limits,  its  supply  is  continually  replenished  and  is  there¬ 
fore,  in  a  large  way,  inexhaustible.  That  ia  to  say,  within  the  limit*, 
of  the  natural  yield  of  a  basin  a  certain  minimum  quantity  of  water 
will  be  available  year  after  year  in  any  river  channel  for  irrigation, 
for  city  supply,  or  for  power,  aa  may  be  required.  Aside  from  the 
inherent  value  of  th*  water,  the  ownership  of  an  important  souroe 
of  water  supply  become#  of  the  greatest  consequence,  for  such  owner¬ 
ship  carries  with  it  *  measure  of  control,  for  an  indefinite  time,  of 
fill  Industrie*  dependent  on  that  oarticular  souroe. 
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Stetutee  and  court  decisione  both  recognize  that  water  ehould  be 
devoted  to  it*  highest  use,  and  the  lawa  of  many  State*  provide  for 
tho  condemnation  of  an  inferior  uee  in  the  interest  of  a  higher  one. 
Such  lawa  generally  recognize  a  municipal  or  domestic  use  of  water 
as  the  highest  which  may  be  made,  because  of  ita  necessity  in  the  aup- 
port  of  life.  Next  in  order  comes  the  use  of  water  in  agriculture  for 
irrigation,  whereby  the  available  food  supply  is  affected.  The  use  of 
water  for  power,  though  important  and  valuable,  ia  inferior  to  either 
municipal  use  or  use  for  irrigation  and  may,  in  general,  be  con¬ 
demned  if  necessary  to  insure  higher  utilization.  The  greatest  value 
of  a  source  of  water  supply  at  any  particular  time  will  depend,  how* 
ever,  on  the  demands  for  domestic  or  municipal  use,  on  the  proximity 
of  a  tract  of  arable  land  adapted  to  agriculture,  and  on  the  quantity 
of  power  that  may  be  developed  and  the  availability  of  a  market 
for  it.  Such  value  may  change  with  the  development  o!  the  country, 
making  necessary  the  abandonment  of  established  industries  in  order 
that  the  water  may  be  available  to  supply  a  greater  need.  Changes  in 
use  will,  however,  follow  the  economio  law,  as  the  damage  to  estab¬ 
lished  industries  must  he  paid  for,  and  to  that  extent  the  coat  of  the 
water  for  other  use  will  he  enhanced. 

Important  conditions  are  inhereut  in  the  use  of  water  for  various 
purposes.  It*  use  for  power  affects  neither  its  quality  nor  its  quan¬ 
tity,  hut  ita  uw  for  irrigation  depletes  its  quantity  and  its  municipal 
or  dotnesiio  use  not  only  depletes  ita  quantity  hut  impairs  its  quality. 
Various  uses  may  he  and  in  many  places  are  compatible  with  one 
another.  In  other  places  the  conflict  in  use  may  be  only  partial. 
Many  of  the  moot  advantageous  sites  for  developing  power,  which, un¬ 
der  conditions  of  modern  long-distance  transmission,  are  not  depend¬ 
ent  on  a  near-by  power  market  for  their  value,  are  located  in  the  upper 
portions  of  river  basins,  where  the  slopes  are  steepest  and  where 
demands  for  other  use  are  not  likely  to  be  made.  Under  such  condi¬ 
tions  the  water  may  be  utilized  in  a  power  plant  or  a  series  of  power 
plants  and  still  be  available  for  other  purposes  by  the  sacrifice  of 
only  so  much  of  the  power  head  as  may  lie  necessary  to  obtain  ade¬ 
quate  pressure  in  the  pipes  of  the  city  water  mains  or  to  maintain  the 
elevation  of  canals  required  to  cover  irrigable  lands.  In  similar 
manner  water  that,  has  been  used  for  a  municipal  supply  may  still 
•be  available,  as  sewage,  for  a  certain  amount  of  irrigation.  The 
equalization  of  the  stream  flow  in  order  to  insure  a  continuous  output 
of  power  will  in  general  increase  the  value  of  the  stream  for  munici¬ 
pal  use.  The  use  of  water  for  irrigation,  on  the  other  hand,  is  limited 
to  the  growing  season  and  requires  the  concentration  of  flow  in  ac¬ 
cordance  with  the  nceda  of  crops  during  that  season.  The  complete 
utilization  for  irrigation  of  a  stream  whose  flow  has  been  equalized 
for  power  will  make  necessary  storage  below  the  power  plant  of  the 
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flow  of  the  nonirrigation  eeeson  in  order  to  render  it  availeble  for 
th*  irrigation  of  crops  in  the  following  growing  aeaaon.  Tho  practi* 
cability  of  euch  elorege  end  redistribution  of  flow  will  depend  on 
local  topography  and  must  he  determined  for  each  locality.  The  con¬ 
ditions  which  effoct  the  present  end  future  practicable  utilization  of 
Water  are  therefore  very  complicated,  and  the  classification  of  land 
as  regards  its  water  resources  is  correspondingly  difficult. 

In  general  tike  development  and  use  of  valuable  power  sites  involves 
the  construction  of  expensive  systems  for  transmitting  tike  power  to 
distant  markets  and  distributing  it  among  amail  customers.  A  water¬ 
power  development  can  be  most  fully  utilized  and  therefore  hae  its 
greatest  value  when  connected  into  •  system  containing  other  hydro¬ 
electric  or  steam  power  plants,  because  a  large  system  will  generally 
have  relatively  uniform  power  requirements  on  account  of  the  varied 
use  of  the  power  end  also  e  relatively  flexible  power  output  on  ac¬ 
count  of  the  steam  plants  and  of  the  storage  capacity  which  may  be 
available  in  connection  with  some  or  all  of  the  water-power  plant*. 
In  view  of  these  conditions  the  combination  of  power  plants  into  big 
systems  is  natural  and  tends  to  more  economical  and  more  complete 
utilization  of  the  power  resources.  Aa  a  duplication  of  such  a  power 
system  in  eny  territory  is  uneconomical  and  in  general  is  impracti-: 
cable,  e  monopoly  of  the  power  market  results,  and  such  monopoly,  if 
subject  to  proper  publio  control,  ahould  be  encouraged.  Monopolistic 
tendencies  in  the  control  of  water  resources  entail  diflicultieu  and  dan¬ 
gers  that  have  been  recognized  by  Congress,  as  manifested  by  the 
lawa  governing  rights  of  way,  eapecially  for  tike  pur|>06*  of  develop- 
lug  end  transmitting  power,  on  or  across  the  publio  lands. 

Tho  protection  of  the  people  against  tike  possible  had  effects  of 
monopoly  and  like  retention  of  control  of  tike  use  of  thia  important 
source  of  power,  which  may  be  expected  to  increase  in  value  with  the 
decrease  in  available  fuels,  ia  at  present  accomplished  by  the  United 
States  through  ownership  of  the  land  which  is  required  for  the  use 
of  the  water  resources.  Congress  haa  provided  no  mesne  for  the 
alienation  of  power  lands  as  such  and  ha*  sanctioned  their  use  for 
commercial  purposes  only  under  a  limited  permit  revocable  by  the 
secretary  of  the  department  having  jurisdiction.  It  provided  for 
rights  of  way  for  power-transmission  lines  under  the  same  law  but 
by  a  later  act  haa  authorized  a  fixed  tenure  for  a  period  not  exceed¬ 
ing  60  years. 

OLASSiriOATIOM  0*  WATKiC  h)WKU  SITES. 

muuiNair  wmiouA wals.  , 

The  classification  of  lands  as  water-power  aitee  and  their  reserva¬ 
tion  under  the  acta  authorizing  withdrawal*  ia  in  general  Aral  made 
in  the  absence  of  detailed  examination  to  determine  power  value  end 
78804*— Bull.  087— It - U 


169  OLAMITKUTIOM  Of  TUB  PUBUO  LAMM. 

U  of  a  preliminary  or  tentative  character.  Examination  in  the  field 
provides  a  satisfactory  basis  for  Anal  classification  and  adjustment  of 
withdrawals.  The  following  paragraphs  relate  more  particularly 
to  preliminary  classification  and  withdrawal  but  describe  also  the 
itMitine  procedure  followed  and  reoordx  prepared  in  ail  withdrawals 
lor  power-site  purposes. 

The  principal  steps  taken  in  connection  with  the  making  of  power- 
site  and  reservoir  withdrawals  are  as  follows: 

1.  Initiation  of  search  for  possible  power  or  reservoir  sites.  The 
possibility  of  the  existenoe  of  valuable  power  resources  is  brought 
to  tlie  attention  of  those  charged  with  the  duty  of  recommending 
withdrawals  through  general  probability  that  auch  sites  may  exist, 
through  requests  for  report  on  the  possibility  of  there  being  such 
sites,  or  through  information  as  to  the  possible  existence  of  such  sites 
derived  from  reports  of  field  employ  oca  of  tike  Geological  8urvey  or 
other  offices,  from  news  items,  from  newly  published  maps,  from  the 
filing  of  applications  for  rights  of  way,  and  from  other  sources. 

In  general  tike  initiative  in  tike  premises  is  taken  by  the  Geological 
Survey,  but  it  not  infrequently  occurs  that  some  power  company 
intending  to  make  surveys  for  a  hydro-electric  development  in 
new  territory  requests  the  withdrawal  of  the  lands  likely  to  be 
„  occupied.  The  purpose  served  by  withdrawal  of  such  lands  is  two¬ 
fold.  The  valuable  power  sites  that  might  otherwise  be  alienated 
as  nomueUlli feroua  claims,  timber  and  stone  entries,  agricultural 
entries,  or  for  some  other  purpose,  are  retained  in  public  ownership, 
and  the  company  or  person  eventually  developing  the  resource,  pre¬ 
sumably  but  by  no  means  necessarily  the  one  who  requested  (he 
withdrawal,  la  protected  from  the  Intervention  of  other  rights  and 
baa  merely  to  acquire  the  necessary  rights  from  the  United  Stale* 
instead  of  from  the  United  States  and  a  boat  of  persona  who  might 
otherwise  have  succeeded  to  ownership  of  the  land. 

9.  hbtimation  of  character  and  value  of  probable  development  and 
approximate  description  of  the  lands  under  consideration.  This  step 
involves  an  examination  of  existing  data  on  stream  flow  and  rainfall, 
as  well  as  of  maps,  engineering  r*[korts,  and  all  other  available  sources 
of  information.  In  some  casea  information  definite  and  conclusive 
in  character  may  be  brought  to  light.  On  the  other  hand,  it  fre¬ 
quently  happens  that  estimates  of  stream  flow  must  be  bused  on 
nothing  more  reliable  thau  conditions  of  ruu-otf  in  basins  many  miles 
distant  and  that  estimates  of  available  head  for  power  development 
must  be  derived  from  elevations  at  scattered  points  culled  from  rail- 1 
road  folders  and  similar  data  of  doubtful  applicability. 

a.  Examination  of  atatua  of  landa  and  definite  description  of  lands 
to  be  included  in  the  order  of  withdrawal.  The  lauds  presumed  to 
be  valuable  for  power  or  reservoir  sites  are  platted  on  towuship  plaU 
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of  the  public  survey  or  tracings  of  them,  and  tha  status  of  tbe  Unde 
aa  to  ownership  ia  ascertained  by  examination  of  the  reoordx  of  the 
General  Land  Office  end  indicated  on  the  township  plats  or  tracings. 
All  patented  lands  are  eliminated  from  further  consideration.  Lands 
which  are  covered  by  location  or  entry  but  title  to  which  atill  remains 
in  the  United  States  are  included  in  withdrawala  to  the  end  that  the 
order  of  withdrawal  may  become  effective  if  for  any  reason  the  lands 
do  not  proceed  to  patent.  Such  withdrawal  in  no  way  affects  the 
rights  of  an  entryman  who  proceeds  with  the  acquisition  of  his  claim 
in  accordance  with  the  law,  hut  it  immediately  becomes  operative  in 
cabe  the  claim  ia  abandoned  or  for  any  reason  becomes  invalid. 

Definite  description  of  the  surveyed  lands  to  he  withdrawn  ia  made 
by  legal  subdivisions  in  conformity  with  the  official  survey.  Unsur¬ 
veyed  lands  are  described  by  townships  and  some  lands  in  town¬ 
ships  that  are  partly  surveyed  by  sections,  in  accordance  with  the 
probable  protraction  of  the  publio  survey;  also  by  distance  from  the 
stream  nr  ^1  reums  having  value  aa  a  source  of  power,  in  some  such 
phrase  as  “  all  land  within  half  a  mile  of  Snake  River." 

All  withdrawals  are  so  made  aa  to  include  the  least  area  that  will 
effectively  protect  the  resources  involved.  Where  data  are  meager  or 
defective  the  withdrawala  are  et  first  necessarily  of  relatively  great 
extent  but  are  eventually  reduced  aa  more  definite  and  reliable  data 
are  acquired.  The  area  of  the  land  to  be  withdrawn  in  each  town- 
ehip  is  compiled  from  the  plata  of  the  public  survey,  or  estimated  for 
unsurveyed  lands,  and  the  total  area  of  the  withdrawal  is  computed. 

4.  Preparation  of  order  of  withdrawal.  The  draft  of  a  formal 
order  of  withdrawal  U  next  prepared,  together  with  a  letter  to  the 
Secretary  of  the  Interior  transmitting  the  order  anti  recommending 
its  approval.  On  approval  by  the  Secretary  of  like  Interior  orders 
of  withdrawal  are  transmitted  to  the  President  for  hia  consideration 
and  become  effective  on  hia  approval.  The  following  order  is  typical 
of  the  present  form  of  withdrawals  under  the  acts  of  June  2fi,  1010 
(86  Stat.,  847),  and  August  24,  1012  (87  SlaL,  407)  i 


Duaruiar  or  tux  Intuiox. 

Ilnirua  Htatks  Uxoumjioxl  Uuavav. 

Oclotor  it,  Jtlt. 

Tba  honorable  lb«  Iwurar  or  tux  Irtxxiox. 

Hia;  I  at  accordance  with  your  general  Inetructiow,  f  recommend  tha  with¬ 
drawal  tor  wa(or-|aowar  alter  ot  the  following  area  a.  Involving  2tO  acres.  Thla 
order  ol  withdrawal  Includes  no  landa  covered  by  enlargod  houioatead  domina¬ 
tion  a. 

Very  raeiaaclfully.  Oeo.  One  Bmitu, 

fJ  tractor. 

»  Goto  1 1*  10,  10  LX 

Boa  pact  fully  referred  ta  the  Preef  cleat  with  favorable  racouuueudatlou. 

BiUtlll.  Apiui, 

AoUng  Umrelery. 


164  ouuumcuTioMf  o»  tub  ru»uo  labwl 

Own  Mr  Wituwwu. 

Povrer-811#  Enm  No.  MB. 


Ulll  Omk,  California. 

Uukr  ao4  puraoaat  to  the  provlaloo*  of  the  act  of  Oongreea  approved  Juno 
Sfi,  1010  (BO  Slat,  041).  eutltled  “An  act  to  autbortao  Iba  PreaMeut  of  tba 
(jailed  8  tale*  to  nub*  withdrawal*  of  public  laud*  lu  certain  an."  aa  aroeuded 
by  Oi  act  of  Oongroae  approved  Auguet  24.  1012  (81  Blab,  401),  It  la  hereby 
ordered  that  tba  following  described  Unde  l**.  aud  the  eaoae  are  hereby,  with- 
drawn  from  aettleioeut,  location,  Bale,  or  entry  and  reeerved  for  water-power 
alien  i 

Uauni  DU  Mo  MvevtiU*. 


T.)IH1ILIW,  aec.  24,  BU.  |  of  8U.  | ; 

•ec.  2d.  8BL  |  of  NIC.  |,  BW.  |  of  J4W.  |,  NW.  |  of  BW.  || 
aec.  83.  B.  |  of  BW. 

Wm.  H.  T*rr, 

Ooroan  IB,  lUll  PreeMeel. 


Order*  of  withdrawal  a  (Tooting  landa  within  Indian  reeervationa, 
luado  under  aectiona  IS  and  14  of  the  act  of  June  25,  1010  (SO  SteL, 
865,  858),  ara  forwarded  to  the  Secretary  of  the  Interior  through  the 
Office  of  Indian  Affaire.  The  following  order  UluaLratee  the  form  in 
which  euch  withdrawal#  are  now  made: 


DaranTtiMiT  or  yua  Inraaioa, 

Umixo  Brine  Otuuxnon.  Soever, 

W*4kl*flo a.  Kay  M,  J»il. 


Tl>a  honorable  tba  Bioaariav  or  tub  InTcaioa 

( through  Iba  Ouniuileslonar  of  India u  Affaire). 

Bib:  In  accordant*  with  your  geueral  luatructlooa,  I  reooumieud  tba  wllb- 
drewal  for  walar-powar  altaa  of  ibo  following  area*.  Involving  approximately 
4.811  acrea  (In  the  lllachfeet  Indian  Ueaerratloo). 

Vary  reapect/uliy,  U.  O.  Riaxa, 

AoUng  Director. 


1  concur  In  tbe  above  roooanmarula  Uow. 


June  18.  101X 

IL  O.  ViLanTina, 
CommUeionor  o /  fedUa  Affair*. 


Own  or  Withhuwo. 


Power- Bite  Beeerva  No.  218. 

BL  Mary  Ulvar  TrlbuUriea,  Montana. 

It  ta  hereby  ordered  that  tba  following  described  Unda,  valuable  for  power 
Mtea,  be,  and  tbe  eaua  are  hereby,  reeerved  from  location,  entry,  aale.  allot- 
meut,  or  olber  appropriation  In  accordance  wllb  tbe  provleloue  of  tbe  act  ap¬ 
proved  June  20.  1810  (M  Slat.,  BOfl),  and  that  no  truM  or  fee*  tin  pie  patent  bo 
leeued  aa  rc*arde  thcee  Unda  unlit  furtbar  order* I 
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t  BmUm  evert 4 tee. 

4  (Daacriptloe  ef  Unda.] 

*  *'  Biuuax.  Axtua, 

June  21.  lilt.  flril  At* UHnt  Itorrliry. 

Withdrawala  of  thb  form  reoeiv*  tha  concurrence  of  th#  CommU- 
aioner  of  Indian  Affair*  before  being  forwarded  to  the  Secretary  of 
tha  Interior  and  become  effective  on  approval  by  the  Secretary,  no 
Action  by  the  Preeident  being  contemplated  by  the  law. 

Copies  of  approved  order*  of  withdrawal  are  fumiahed  to  th* 
Geological  Survey,  to  the  Office  of  Indian  Affair*  if  affecting  Indian 
landa,  and  to  the  General  Land  Office,  and  notification  thereof  ia  eent 
to  the  local  land  office  of  each  dietrict  in  which  the  reserved  landa  are 
located.  Notation  of  the  withdrawal  ia  thereupon  made  on  tlie  tract 
recorda  of  the  General  and  local  land  office*.  Thereafter  cot  rice 
inoonaiatent  with  the  purpose  of  the  withdrawal,  except  under  th* 
mining  law#  pertaining  to  metalliferoua  mineral*,  are  rejected.  Modi* 
fleationa  of  a  withdrawal  may,  however,  be  made  to  permit  the  allow¬ 
ance  of  an  application  that  will  aubaerve  the  purpoee  of  tiie  with¬ 
drawal  or  that  involve#  a  more  beneficial  uae  of  tho  land  thau  could 
he  had  under  the  purpoee  of  the  withdrawal.  Withdrawala  therefore 
in  no  way  interfere  with  the  proper  development  of  the  resource* 
involved  hut  tend  toward  their  moat  complete  and  beneficial 
utilization.  1 

6.  Preparation  of  minute*.  At  the  time  each  order  of  withdrawal 
ia  prepared  minute#  are  written  aetting  forth  the  object  sought  to  be 
attained  by  the  withdrawal,  the  extent  and  value  of  the  resource* 
involved,  the  date  on  which  the  withdraw*!  ia  baaed,  and  oilier  perti¬ 
nent  facte.  Order*  of  withdrawal  ere  numbered  conaecutively  in 
chronologic  order,  and  aucoeeaive  withdrawala  on  any  atream  are  alao 
given  conuecutive  number*  in  connection  with  the  atream  name.  The 
varioua  beta  of  winuU#  for  withdrawala  on  any  atream  therefore  con- 
atitute  a  oonciue  atatement  of  it*  value  for  power  or  rauervoir  aitee 
and  of  the  data  relating  thereto. 

0.  Office  record*.  When  notice  of  the  approval  of  an  order  of  with¬ 
drawal  ia  received  at  the  Survey,  the  withdrawn  area  ia  plotted  and 
numbered  on  a  General  Land  Office  State  map.  A  township  card  i* 
prepared  for  each  townahip  affected,  allowing  the  location  of  the 
atream  and  indicating  (he  legal  eutxliviaiona  withdrawn  and  th* 
number  of  the  withdrawal.  If  more  than  one  withdrawal  ia  made  in 
a  townuhip,  the  oard  ia  prepared  ao  aa  to  ahow  th*  withdrawal*  aepa- 
rately  and  oonutitute#  a  graphic  record  of  all  withdrawala  and  restora¬ 
tions  of  withdrawn  land*.  The  number*  and  date#  of  recommenda¬ 
tion  and  approval  of  all  power-ait*  withdrawal*  end  restoration* 


lflfl 
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Involved  in  tabulated  on  the  back  of  Ihi  cord.  Tin  front  of  i  typical 
township  card  ii  shown  in  Agure  8. 

In  a  led gar  kept  for  withdrawal*  and  reotoratlona  art  noti>d,  when 
the  order  ia  prepared,  the  number  and  area  of  the  withdrawal  or 
restoration  and  the  dato  of  the  recommendation  of  the  Geological 
Survey.  The  date  of  approval  ia  also  noted  in  tire  ledger  when  the 
copy  of  the  approved  order  la  received. 


ErnStil 

h»v» 

r  m *n 

I, _ iffftMl  |MwUf  uil  IlliuimUi  trtlei  UUi  Vjr  Uilua  tUlM  Oeelogtaal 

lu(fl|  Ml  puwtf  tilt*. 

The  complete  record  of  the  Survey  relating  to  a  power-alt*  with¬ 
drawal  consist*  of  the  following  itema: 

(«)  Order  ot  withdrawal,  died  b/  wllbdrawal  lumber  and  therefor*  chrono¬ 
logically. 

(I)  Minute*.  filed  by  number  ot  withdrawal  and  Uiaratore  chronologically. 

(„)  Tuwnahlp  plat*  allowing  eUtua  ot  Unde  aa  to  ownership,  filed  In  binder* 
br  number  ot  wllbdrawal  and  arrauged  by  principal  meridian,  range,  and 
towuablp. 
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(d)  Toamablp  card*  showing  tba  ex  toot  and  data  ot  withdrawal*  and  rent  ora¬ 
tion*.  filed  by  HU  tea  and  a  minted  bp  principal  meridian,  rang*,  and  Umneblp. 

(a)  Mounted  Bute  map  on  which  withdrawal*  and  reetorationa  are  platted. 

(!)  Withdrawal  ledger  lu  which  la  kept  a  chronologic  record  ot  withdrawal* 
and  reeloralloua  showing  the  number,  area,  data  ot  recoin wcuda I  Ion,  ..ad  data 
ot  approval. 

umtooa  or  n*u»  examination. 

DiTiurrr  or  pommoaa 

The  examination  of  land*  and  condition*  along  any  atream  for  the 
purpose  of  locating  •  feasible  power  aite  ia  a  fairly  common  and 
well-defined  engineering  operation.  The  examination  of  land*  and 
condition*  for  the  purjme  of  claaai fy ing  the  landa  according  to 
w  power  value,"  aa  the  expreaaion  ia  interpreted  in  thia  bulletin,  ia 
quite  another  matter.  In  the  Amt  case,  the  effort  ia  made  to  locate 
one  or  more  aitee  that  appear  best  adapted  for  development  under 
the  prescribed  conditions  of  cost  and  prospective  market  which 
prevail  at  that  particular  time.  The  study  ia  concentrated  on  the 
landa  that  will  lie  involved  in  that  particular  development.  In  the 
second  case,  all  the  lands  in  public  ownership  adjoining  or  near  the 
atream  are  presented  for  consideration,  end  the  problem  ia  to  deter¬ 
mine  whether  any  or  all  of  the.se  lands  could  be  used  in  the  develop* 
ment  of  any  feasible  power  aite.  Moreover,  the  feasibility  can  not 
be  aettled  on  the  busia  of  present  limitations  of  development  but 
must  be  determined  according  to  what  are  believed  to  be  the  litni- 
•  tationa  of  a  future  day,  when  water  power  will  be  a  more  vital  factor 
In  our  economy  than  it  is  now  and  when,  by  reason  of  increased 
demand,  a  development  whose  unit  cost  would  now  be  too  great 
would  become  thoroughly  practicable.  Power  site*  are  classified 
according  to  their  future  possible  utility  as  well  aa  according  to 
their  present  value. 

There  are  other  features  which  atill  further  broaden  the  ecope  of 
an  investigation  of  the  kind  here  described.  It  is  necessary  to  de¬ 
termine  whether  Lite  landa  examined  may  not  be  more  beueficia  lly 
devoted  to  the  use  of  water  for  dotnestio  supply  or  for  irrigation 
than  for  power,  and  whether  their  uue  for  power  may  not  he  preju¬ 
dicial  to  the  other  uses  at  the  aite  in  question  or  at  some  other  aite 
more  or  less  remote. 

It  must  also  be  determined  in  many  cases  whether  the  land  itself, 
irrespective  of  any  distant  landa  which  may  be  served,  ia  of  more 
value  for  agriculture  or  aa  a  town  or  manufacturing  aite  than  aa  a 
power  aite.  Such  e  consideration  applies  especially  to  landa  that 
may  be  suitable  for  storage  reservoirs.  Usually  the  civic,  industrial, 
or  rural  improvements  that  have  previously  been  made  in  *  reservoir 
site  largely  control  the  dcciaion  on  this  point,  but  the  cases  in  which 
such  inlluencea  are  absent  are  still  relatively  frequent.  Therefore 
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IU  field  ot  investigation  again  spreads  beyond  the  aclualitiaa  of  the 
present  and  an  estimate  of  prospective  events  must  be  made. 

Finally,  it  muat  not  be  forgotten  that  human  activities  are  not 
confined  to  the  utilization  of  water — that  a  community  which  pro* 
duces  must,  if  its  products  are  of  value,  have  suitable  means  of 
transportation.  Therefore  it  frequently  occurs  that  consideration 
must  be  given  to  tire  relative  usefulness  of  a  piece  of  land  aa  a  {rower 
site  or  aa  a  right  of  way  for  a  railroad.  In  some  places  the  bottom 
of  a  canyon  that  ia  suitable  for  (rower  development  or  a  basin  that 
ia  suitable  for  a  reservoir  ia  also  an  advantageous  railroad  route. 
Although  it  is  usually  possible  to  locate  an  alternate  railroad  route, 
the  cost  of  utilizing  it  may  be  so  great  as  to  outweigh  the  advantages 
that  may  accrue  from  development  ot  power  along  the  stream.  It 
is  thus  necessary  to  appraise  the  relative  values  and  comparative 
costs  and  choose  the  course  that  is  or  is  likely  to  lrecomo  of  tire 
highest  human  benefit. 

The  classification  of  lands  for  water-power  sites  therefore  requires 
a  broad  perspective,  and  it  comprehends  the  study  of  so  many  variable 
conditions  and  prospective  changes  in  public  demand  thut  mistakes 
are  eusily  made  and  mature  consideration  is  always  necessary.  Field 
.  examination  naturally  falls  into  two  classes.  The  first  is  recon¬ 
naissance,  made  in  raqionoe  to  urgency.  The  second  is  final  and  de¬ 
tailed  and  involves  all  the  precision  of  instrumental  yrork  and  the 
careful  deductions  made  jroesible  thereby. 

BBOONMIIMAKOJ  aXAMUMAttOM. 

•  A  suitable  report  on  a  water-power  sits  classification  should  cover 
as  many  of  the  subjects  listed  in  the  following  syllabus  aa  may  be 
relevant ; 

1.  Bearcat  of  data  u««d  In  r»i«irt  : 

I.  Peraousl  examination— route  follow*!  and  tluie  consumed, 
t  Wuler-eu|>ply  pe|tcr* 

>.  Us|>*  .  . 

4.  lle|M>rta  of  engineer* 

0.  Miscellaneous. 

II.  General  Inirixluctory  description,  Including  location  aa  In  flute,  rivsra, 

*  elites,  lowruslilp,  and  range. 

Ilf.  Description  of  the  power  developments  and  poealblllUee  on  the  river, 
allowing  by  sketch  on  best  available  waps  location  of  dam*  power 
canals,  end  |siwer  bouses  ulready  ooualrucled  snd  possible  locstlou  of 
these  essential  features  for  otlisr  powsr  development*  Ownership 
of  plsnls  already  constructed  snd  ass  usds  of  tbs  powsr. 

IV.  Physical  characteristics:  j 

L  Topography  si  darn  alls. 

A  Held  lion  ot  tract  to  a  possible  powsr  derslopuuut  descrlbsd  undsr 
111  above. 

A.  Head  nvsllnble.  bow  secured,  wbelbsr  by  dsu  or  by  dam  and  canal. 
4.  Obsraclor  of  dsu  alios,  bolding  ground  for  canals,  sad  alls  for  power 
tiouso. 
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V.  Water  supply  I  • 

i  General  deecrtpiioa  if  drsinsga  area. 

1  Actual  records  If  avallsbls,  showing  maximum,  ml  a  I  muss,  and  aasaa 
discharge  for  each  mouth,  also  absolute  eevstv-dsy  mluluuhi  for 
the  year. 

A  Storage  already  developed. 

4.  Btorags  possibilities: 

(a)  Location  of  roeervolr  efts*  , 

(!)  Height  of  dsu. 
to)  Capacity  of  reeervolr. 

A  Prior  water  rights  above  and  below  power  alt* 

A  Ice  conditions  during  winter  months  i 
(a)  Without  storage, 
ft)  With  storage 

VI.  Possible  power  developineut ; 

1.  Horsepower  si  wheel  shaft  (without  storage). 

A  Horsepower  at  wheel  shaft  (with  storage ). 

VII.  Cost  of  power  darvelopnieut : 

L  Coat  of  diversion  or  forebsy  dsu 

A  Cost  of  canals. 

A  Approximate  cost  of  couplets  taste  Us  I  Ion  par  horsepower  4*val 

0|>ed: 

(a)  Without  storage. 

( t>)  With  storage. 

VIII.  Market  for  powsr: 

1.  Present. 

A  Future. 

A  Length  of  transmission  1 1  use,  Wto.  • 

IX.  Suggestions  and  recommendations : 

1.  liclsllvs  lo  lands  withdrawn. 

1  Kelt ll is  to  other  public  land  which  has  ar  may  hat*  valas  for  devel¬ 
op  meet  or  transinlaaion  of  point. 

X.  Appeudlies:  , 

1.  Water-supply  record* 

A  Map* 

A  Ptcturo* 

Before  entering  upon  field  work  tbs  hydraulio  engineer  should 
collect  all  available  to|>ograpbio  and  hydrometrio  data  relating  to 
the  stream  under  investigation.  For  many  streams  the  topograpbio 
data  may  be  obtained  from  the  United  States  Geological  Survey 
topographic  sheets,  the  Uuited  Staten  Laud  Ofiice  township  plats, 
comity  and  other  mapu,  or  railroad  location  surveys  and  profiles. 
Study  should  also  be  made  of  the  precipitation  records  collected  by  tbs 
United  States  Weather  Bureau  and  the  river-discharge  records  made 
by  the  Uuited  States  Geological  Survey  snd  by  private  citizen* 
After  obtaining  in  advance  as  much  information  as  may  be  available, 
the  engineer  prooeeda  to  the  field.  His  instrumental  equipment 
usually  consists  of  hand  level,  steel  tape,  aneroid  basometer,  com¬ 
pass  with  sight  alidade,  and  camera.  In  some  investigations  it  is  nec¬ 
essary  to  carry  s  current  meter.  These  instruments  and  the  notes, 
maps,  and  other  data  procured  in  advance,  together  with  a  map  or  de- 
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icription  of  the  location*  of  tha  public  Und  along  the  •(room 
const  it  ul#  the  working  equipment.  The  engineer  travel#  by  wagon, 
on  horaeback  with  pack  outfit,  by  boat,  or  on  foot,  aa  the  condition! 
may  require,  and  hia  peraonal  equipment  ia  made  appropnaU  to 
the  condition!. 

The  engineer,  after  examining  all  the  landa  in  the  atream  talley 
and  studying  the  relation  of  the  critical  feature*  to  tl>e  publio  land*, 
constructs  what  may  be  called  a  mental  picture  of  the  situation  in 
ita  moot  productive  condition  of  water-power  development.  He  also 
work*  out  the  variation*  which  might  be  made  in  hi*  plan  of  de¬ 
velopment,  knowing  well  that  no  other  engineer  covering  the  same 
ground  independently  would  conceive  the  ideplical  plan  of  develop¬ 
ment  that  he  would.  It  ia  even  necessary  for  the  engineer  to  con- 
aider  plan*  and  possibilities  that  may  appear  to  him  impracticable 
or  fantastic,  for  the  aerioua  propoeal  of  aucli  plana  ia  a  frequent 
occurrence  in  the  routine  experience  of  the  department,  and  a  rela¬ 
tively  superficial  glanca  over  the  country  give*  evidence  that  many 
auch  plan*  have  been  put  into  effect.  Especially  ia  it  necessary  for 
the  engineer  to  gather  local  information  concerning  proposed  de- 
*  vclopnunta  of  all  kind*  and  to  obtain  a*  many  working  details  of 
auch  de  velopment*  aa  may  be  possible.  To  this  end  it  ia  frequently 
essential  to  follow  up  rumors  of  prosjuictive  development.  Although 
most  of  these  rumors  may  prove  inconsequential,  they  now  and  then 
lead  to  information  whose  Importance  fully  compensate*  for  the 
time  spent  ou  rumors  that  have  no  basis  in  fact. 

If  the  engineer'*  investigation*  show  that  the  slope  of  a  river 
along  a  certain  section  affords  a  workiug  head  which,  in  connection 
with  the  known  or  supposed  flow  of  the  atream,  indicate*  the  possi¬ 
bility  of  a  power  site,  he  determine*  in  a  rough  way  the  method  or 
method*  by  which  that  site  may  be  utilited.  It  i*  unnecessary  for 
him  to  make  final  location  survey*,  because  the  fact  that  the  |>ower 
site  exist*  ia  usually  sufficient  for  the  purpose*  at  hand.  The 
particular  method  of  development  will  eventually  be  determined 
largely  by  the  state  of  the  science  at  the  time  the  development  ia  to 
be  made.  It  i*  rrcognixed  thut  the  details  of  location  end-equipment 
dejnmd  on  the  progress  attained  at  the  time  of  construction.  We 
know,  for  example,  of  many  old  development*  which  if  constructed 
to-day  would  be  of  an  entirely  different  typo- 

The  standard*  of  capacity  which  warrant  the  withdrawal  of  public 
lands  for  power  aiie*  vary  with  the  location,  and  in  many  cases  the 
decision  rests  largely  ou  the  abundance  of  power  sites  in  the  imme¬ 
diate  region.  A  stretch  of  river  having  a  fall  of  10  feet  to  the  mile 
may,  in  regions  where  power  sites  are  not  abundant,  be  worthy  of 
withdrawal,  whereas  a  similar  stretch  in  a  region  abundantly  sup¬ 
plied  witli  sites  of  greater  capacity  may  not  be  of  sufficient  im- 
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portanoe  for  departmental  action.  Tha  determination  of  the  proper 
course  is  difficult,  for  the  question  of  feasibility  must  he  partly  an- 
iwerod  witli  regard  to  future  conditions.  All  the  factor*  discussed 
in  the  beginning  of  this  sectidh,  auch  as  domestic  water  supply,  irri¬ 
gation,  and  tninsportation,  must  bs  borne  in  mind,  and  it  is  impera¬ 
tive  that  the  engineer  remember  the  fact  that  Government  control  of 
a  small  amount  of  land  may  be  quite  aa  effectual  in  the  ultimate 
control  of  the  development  at  the  power  site  as  if  every  element  of 
thst  site  were  iu  public  ownership.  A  small  tract  of  land,  even  a 
fractional  subdivision,  located  within  a  storage  reservoir  aite  or 
along  a  diversion  right  of  way  has  been  sufficient  to  determine  the 
control  of  the  development.  Having  reached  a  decision  on  all  the 
points  shove  discussed,  tlie  engineer  make*  appropriate  report. 

Detailed  surveys  art  not  attempted  in  reconnaissance  work.  Ap¬ 
proximate  cross  sections  are  taken  at  possible  dam  sites  and,  after 
the  most  feasible  height  of  the  dam  is  determined,  a  rough  estimate 
of  the  area  that  would  be  submerged  is  made  by  means  of  the  band 
level.  Where  no  proffle  of  the  stream  channel  ia  available,  the  fall 
over  a  short  distance  ia  determined  with  an  aneroid  barometer.  Tlija 
instrument,  however,  must  be  used,  with  caution,  especially  during 
changeable  weather.  Photographs  of  all  the  critical  points  are 
taken.  The  possible  dam  site*  suitable  for  storage  or  for  diversion 
having  been  located  and  the  type  of  development  roughly  determined, 
it  ia  then  necessary  to  consider  the  ruu-off.  If  the  problem  ia  one  of 
storage,  it  will  be  sufficient  to  know  the  approximate  mean  anuual 
run-off;  the  height  of  the  storage  dam  can  tlien  he  so  fixed  that  the 
capacity  of  the  reservoir  may,  a*  nearly  aa  practicable,  bo  sufficient 
to  afford  complete  control.  Of  course,  aa  a  rule,  sufficient  storage 
capacity  ia  not  available,  yet  on  the  other  hand  there  are  situations 
In  which  the  dam  might  be  raised  to  a  height  that  would  give  greater 
storage  capacity  than  is  necessary.  In  case  no  storage  is  to  be  pro¬ 
vided,  the  mean  daily  flow  of  the  stream  must,  if  possible,  be  deter¬ 
mined  in  order  that  the  primary  power  capacity  of  the  site  may  be 
appraised.  If  the  available  site  is  located  in  a  canyon,  it  become* 
necessary  to  determine  within  reasonable  limits  whether  the  maxi¬ 
mum  fall  may  be  secured  by  a  low  diversion  dam  and  conduits  or 
whether  it  would  be  more  economical  to  obtain  the  necessary  height 
by  the  construction  of  a  high  dam. 

Much  of  the  land  along  the  streama  of  Die  West  has  passed  into 
private  ownership,  and  where  good  facilities  exist  for  the  develop¬ 
ment  of  water  power  or  the  diversion  of  water  for  irrigation  privaU 
interest*  may  have  established  rights  to  the  use  of  th»  water.  An¬ 
other  complication  on  many  streams  consist*  in  the  location  of  rail¬ 
road  rights  of  way.  Thus  the  problem  of  laud  classification  may  ba 
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grMtly  oompliotltd,  and  oontidtrikli  thought  and  good  judgment 
are  required  to  determine  on  a  plan  whereby  the  stream  may  be  uti¬ 
lised  to  a  reasonable  capacity  and  the  vested  rights  already  aoquired 
by  private  owners  may  not  be  violated.  Many  of  the  power  plants 
already  installed  use  only  a  small  percentage  of  the  maximum  avail¬ 
able  power.  In  such  cases  either  the  plans  for  ultimate  maximum 
*  power  development  involve  the  utilisation  and  enlargement  or  im¬ 
provement  of  such  plants  or  thoy  are  omitted  from  consideration,  it 
being  assumed  that  when  the  demand  for  power  increases  to  a  certain 
point  ordiuary  commercial  procedure  will  settle  all  questions  relative  ' 
to  the  dealiuy  of  power  plants  in  operation.  .  * 

In  case  a  railroad  is  already  constructed  parallel  to  the  stream, 
plana  for  immediate  development  must  avoid  any  interference  with 
the  railroad  rights.  Few  plana  that  would  require  relocation  of  rail- 
roada  are  feasible  under  present  market  conditions,  but  the  future 
demand  for  power  will  probably  change  the  aspect  of  the  case,  and 
on  this  account  the  problem  is  treated  as  if  the  railroad  did  not  exist, 
it  being  assumed  that  whenever  the  demand  for  power  is  auflicient  to 
justify  Urn  expense  of  railroad  relocation  the  power  will  he  de- 
.  veloped.  It  is  quite  as  desirable  to  provide  means  for  future  control 
by  the  Government  in  such  an  event  aa  it  it  to  provide  such  control 
in  situations  where  no  complications  of  this  kind  exist.  Therefore, 
an  important  part  of  the  held  work  consists  in  the  determination  of 
possible  relocations,  so  that  in  fixing  the  value  of  any  land  reserved 
for  ft  power  aite  the  department  may  h»vo  information  whereby  it 
can  render  an  opinion  aa  to  the  possibility  and  cost  of  relocating  such 
linea  as  are  already  constructed  or  as  to  ths  feasibility  of  requiring 
the  relocation  of  righta  of  way  for  which  application  may  subse¬ 
quently  ha  made. 


ntiOU  IULB  unraainoM 
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Investigations  of  detailed  character  are  mads  to  obtain  data  for 
Anal  departmental  action.  The  atatemeute  in  the  preceding  section 
indicate  that  the  chief  object  of  the  reconnaissance  work  is  to  locate 
lands  suitable  for  power  sites.  The  capacity  of  the  power  sites  is 
determined  in  connection  with  such  work  largely  for  the  purpose 
of  justifying  the  preliminary  withdrawal  of  the  lauds  from  entry. 
Incidental  information  of  s  more  or  less  final  character  is  collected 
during  the  reconnaissance  examination,  for  the  most  part  with  a 
view  to  convenience  and  economy  in  the  final  detailed  surveys.  The 
withdrawals  of  lands  for  power  sites  on  the  basis  of  a  reconnaissance 
examination  are  usually  made  liberal  in  extent,  the  purpose  being  to 
restore  to  entry  any  of  the  legal  subdivisions  which  on  detailed  sur¬ 
vey  prove  to  be  of  no  value  in  connection  with  the  plans  finally 
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adopted.  The  detailed  investigation  ooneiste  of  surveys  to  determine 
river  profiles,  surveys  of  reservoir  site,  soundings  at  dam  site#  and 
other  places,  and  a  more  or  less  careful  examination  of  ths  charao- 
ter  of  the  underlying  formations  thst  must  serve  as  foundations, 
especially  for  dams.  In  addition,  it  is  necessary  to  establish  river 
gaging  stations,  if  none  have  already  beon  established,  for  the  pur¬ 
pose  of  determining,  with  a  high  degree  of  accuracy,  the  amount  of 
water  discharged  by  the  river,  so  that  the  economio  capacity  of  tba 
reservoirs  and  power  plants  may  he  determined. 

The  gaging  stations  are  selected,  equipped,  and  maintained  ao- 
oording  to  the  standard  methods  followed  by  the  United  States 
^Geological  Survey  in  ita  regulkr  hydroraetric  work.  The  process* 
are  fully  described  in  the  annual  progress  reports  on  investigations 
of  stream  How  published  by  the  Survey. 

The  investigation  of  dam  sites  for  the  purpoae  of  determining 
the  security  of  the  underlying  formations  that  must  aerve  as  founda¬ 
tions  has,  up  to  ths  present  lime,  beon  based  largely  on  general  geo¬ 
logic  information  concerning  the  holding  qualities  of  the  forma¬ 
tions  known  to  exist  in  the  localities  examined.  Final  work  of  this 
character,  none  of  which  has  been  attempted  in  connection  with  the 
classification  of  waterpower  sites,  will  consist  of  the  usual  soundings 
and  borings  to  determine  the  depth  of  the  holding  material,  iu 
permeability,  ita  strength,  and  all  the  other  faotors  that  enter  into 
its  suitability  for  foundations. 

Special  river  surveys  delineating  the  ftiinement  and  weter-sur/w* 
contours  of  streams  and  the  topography  of  the  adjacent  land  are 
made  on  a  scale  of  8  inches  to  the  mile  by  the  plane-table  and  stadia 
method.  The  survey  mspe  are  accompanied  by  profiles  showing 
elcarly  ths  stream  gradient.  The  contour  interval  on  water  surfaces  * 
is  usually  taken  as  0  feet  but  may  he  increased  to  25  or  even  to  100* 
feet  for  sections  of  steep  slope  where  the  delineation  of  a  lesser  in¬ 
terval  could  not  he  clearly  made.  The  topography  of  tho  land  adja> 
cent  to  the  stream  is  shown  by  a  oontour  interval  of  25  feet  and  in 
general  is  carried  to  an  elevation  100  feet  above  the  stream  by  survey 
and  an  additional  100  feet  by  sketching.  General  features  of  cul¬ 
ture,  gaging  stations,  existing  hydraulic  works,  sll  lines  of  land  sub¬ 
divisions  by  public  survey,  and  other  relevant  data  are  shown  on 
these  maps.  Promising  reservoir  and  dam  sites  are  shown  with  con¬ 
tour  intervals  of  5  feet  to  an  elevation  equal  to  the  height  of  the 
possible  dam. 

Engineers  executing  theae  surveys  are  Instructed  to  obtain  and 
funtish  to  the  Washington  office  all  available  data  aa  to  the  water 
resources  involved,  supplementing  the  data  shown  on  the  mapa  by 
detailed  description  of  existing  or  proposed  developments. 
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When  niulU  of  field  Investigation  or*  available,  much  the  tame 
procedure  la  followed  in  the  office  in  revising  withdrawals  aa  in 
making  the  preliminary  withdrawals.  The  problem  at  this  ataga 
becomes  one  of  limiting  the  withdrawals  to  the  least  powible  area. 
Careful  scrutiny  of  plans  and  profiles  of  the  streams  makes  it  jx»- 
•ible  to  determine  the  power  value  of  each  smallest  legal  subdivision, 
and  withdrawn  areas  containing  no  sites  that  are  or  may  be  valuable 
for  the  development  of  power  are  restored  to  the  public  domain.  If 
the  stream  ia  of  relatively  flat  gradient,  where  power  development 
must  be  restricted  to  the  low-bead  type  end  the  construction  will 
consist  of  power  houses  in  conjunction  with  dams  developing  the 
available  head,  it  ia  poeaible  in  many  caaea  to  locate  definitely  the 
favorable  dam  aites  and  divide  the  stream  into  successive  unite  of 
probable  development,  from  whioh  no  very  greet  departure  in  con¬ 
st  ructioo  is  likely.  On  such  streams  the  power-eite  reserves  can  be 
defined  with  e  high  degree  of  eocuracy,  and  the  uae  of  each  tract, 
whether  for  dam  site,  power-house  site,  flowage,  or  other  purjioee, 
ran  be  forecast  with  considerable  assurance.  A  minimum  area  of 
Und  ia  retained  In  power-aite  reserve*  on  such  stream*.  If  the 
atream  has  a  relatively  steep  gradient,  however,  where  the  natural 
development  for  power  will  consist  of  a  low  diversion  dam  and  a 
long  conduit  leading  to  e  power  house  perhaps  several  mllta  below 
end  developing  e  high  effective  head,  there  can  he  e  wide  range  of 
election  for  lha  units  of  s  comprehensive  power  project.  On  auch 
*  stream  no  specially  fsvorahls  dam  slU  Is  necessary,  and  relative 
expense  of  construction  ia  generally  the  factor  determining  e  choice 
among  several  different  locations  for  the  conduit.  A  definite  uae  for 
any  particular  tract  can  seldom  he  assigued  with  development  of  tide 
type,  end  the  power-aite  reserve  must  be  maintained  so  aa  to  include 
all  possible  conduit  locations  if  it  ia  to  be  effective.  A  final  revision 
of  withdrawals  along  auch  a  atream  must  be  made  es  the  power  sites 
•re  developed.  Even  in  auch  cases,  however,  restorations  are  fre¬ 
quently  possible  aa  soon  aa  field  eiamirfationa  are  made. 

Jtestoraliona  are  recommended  by  the  Survey  and  recorded  in  the 
Burvey  file*  in  much  the  same  way  aa  withdrawals.  The  usual  form 
of  power-eite  restoration  U  as  follow*: 

Da* Arm  aa*  «r  rai  Intnaioa, 

limns  SriTn  Oaouxmm.  Hu  afar, 

VMttoflw,  |V«w«W  if,  Jllf. 

The  booeraVle  Ike  HacaatAST  a*  ***  Inreason. 

Bis;  IsvestlfatloW  of  lands  lacludad  In  povre^MU  reaarv*  We.  lit.  Boat* 
BWer,  Idaho.  Iodic* lee  that  lbs  porlloo  ot  lbs  Uode  lucluiUd  therein  described 
bi  lbs  follow  las  erdar  ot  restore  tU*  la  mot  valuabW  for  Um  oonaervatioa  of 
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We  Ur  pewer,  and  I  therefore  ntMuawf  that  the  aaU  ardar  ot  restore  IW  he 

aubmlltod  to  lha  rrealdeot  for  appropriate  actios.  The  area  Urol  red  Is  this 
re* u ratio*  la  Sfl-T  acres. 

Vary  respectfully,  Os.  Ona  Buns. 

•  Director.  * 

,  D«MM*  a.  mix 

Reel >«ct folly  referred  to  the  tree* dent  with  favorable  rerun*  u>ct.<M  lion. 

|  W actu  L.  Vis  lire, 

Seoreiarp. 

'•  Oases  etr  RssrrosAvton  Ns.  BX 

*  i 

Stake  Hirer.  Idaho. 

•e  *»»ch  of  the  eedere  of  withdrawal  reads  heretofore  tor  I  bo  psrpooe  of  re- 
eervlny  wator-powor  Mtoe  aa  affects  the  leads  horeiaafUr  described  ts  hereby 
revoked. 

And  It  la  further  erdered  that  *11  of  aoeh  Undo  not  othorwtao  reserved  or 
withdrawn  are  hereby  rcelored  to  the  public  domain  add  aball  become  subject  to 
totllemanl  and  entry  nnder  lb*  lavra  applicable  I  he*  do  mm*  such  data  and 
aflor  auch  notice  aa  may  he  determined  upon  by  the  HecreUry  of  the  U  lot  lor. 

Ro lee  ate rtdlee. 

'  T.  I  B,  E  i  &,  aee.  SO.  M  «| 

Mt  13.  Mi  I  and  X 

t.,  Wit.  H.  Tait, 

Daonunna  B»  I  SUL  |J  /reside* 4. 

"  ‘  '  ADVIMI  otAIMfL 

In  many  esaoe  there  is  e  ooofliot  between  the  purposes  of  e  power- . 
kite  reserve  end  of  tome  other  claim  to  or  proposed  uae  of  the  lands 
effected.  There  is  ei  present  no  satisfactory  law  under  which  land 
withdrawn  for  powtr  purposes  under  the  acts  of  Juue  20,  1010  (88 
BUL,  847),  and  August  24,  1012  (87  BtaL,  407),  can  be  used  for 
other  purpoeea  without  jeopardising  tits  interest  of  the  United  Btatea 
in  the  power  possibilities.  Under  the  acta  relating  to  right*  of  way 
title  to  land  by  legal  subdivisions  ia  not  granted  and,  as  described 
elsewhere  (p.  28),  the  interest  of  the  United  BUtea  may  be  preserved. 
Under  the  laws  relating  to  agricultural  land  and  mining,  however, 
title  to  the  land  embraced  in  entries  or  claims  panose  from  the  United 
Btatea  and  there  appears  to  he  no  way  In  which  the  power  estate  may 
be  satisfactorily  dmwmI.  llelativa  priority  of  reserve  and  claim, 
special  exception*,  and  relative  value  ere  the  principle  that  govern 
In  adjudicating  the  conflict.  A  power-aite  withdrawal  ia  of  no 
effect  a a  against  bona  flJe  metalliferous  miners!  claims,  without  re¬ 
gard  to  priority  of  initiation.  A  power  site  withdrawal  is  without 
effect  as  against  e  prior  occupant  or  claimant  of  oil  or  gm*  lands  who 
is  diligently  prosecuting  work  leading  to  discovery,  hut  it  become# 
Immediately  effective  against  such  occupant  or  claimant  if  diligent 
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greatly  complicated,  and  considerable  thought  and  good  judgment 
are  required  to  determine  on  a  plan  whereby  the  stream  may  be  uti¬ 
lised  to  a  reasonable  capacity  and  the  veated  rights  already  aoquired 
by  private  owners  may  not  be  violated.  Many  of  the  power  plants 
already  installed  use  only  a  small  percentage  of  the  maximum  avail¬ 
able  power.  In  such  cases  either  the  plans  for  ultimate  maximum 
power  development  involve  the  utilisation  and  enlargement  or  im¬ 
provement  of  such  plants  or  they  are  omitted  from  consideration,  it 
being  assumed  that  when  the  demand  for  power  increases  to  a  certain 
point  ordiuary  commercial  procedure  will  settle  all  questions  relative 
to  the  destiny  of  power  plants  in  o|>eration. 

In  case  a  railroad  is  already  constructed  parallel  to  the  stream, 
plana  for  immediate  development  must  avoid  any  interference  with 
the  railroad  rights.  Few  plans  that  would  require  relocation  of  rail¬ 
roads  are  feasible  under  present  market  conditions,  but  the  future 
demand  for  power  will  probably  change  the  aspect  of  the  case,  and 
on  this  account  the  problem  is  treated  as  if  the  railroad  did  not  exist, 
it  being  assumed  that  whenever  the  demand  for  power  is  sufficient  to 
justify  the  expense  of  railroad  relocation  the  power  will  be  de¬ 
veloped.  It  is  quite  as  desirable  to  provide  means  for  future  control 
by  tht.  Government  in  such  an  event  as  it  is  to  provide  such  control 
in  situations  where  no  complications  of  this  kind  exist.  Therefore, 
an  important  part  of  the  held  work  consists  in  the  determination  of 
possible  relocations,  so  that  in  fixing  the  value  of  any  land  reserved 
for  a  power  site  the  department  may  have  information  whereby  it 
can  render  an  opinion  as  to  the  poeaiblilty  and  cost  of  relocating  such 
lines  as  are  already  constructed  or  as  to  the  feasibility  of  requiring 
the  relocation  of  rights  of  way  for  which  application  may  subse¬ 
quently  ba  made. 

Mtuum  nwx  unmaiaiMM. 

a 

Investigation*  of  detailed  character  are  made  to  obtain  data  for 
Anal  departmental  action.  The  statements  in  the  preceding  section 
indicate  that  the  chief  object  of  the  reconnajssance  work  is  to  locate 
lands  suitable  for  power  sites.  The  capacity  of  the  power  sites  is 
determined  in  connection  with  sucli  work  largely  for  the  purpose 
of  justifying  the  preliminary  withdrawal  of  the  lands  from  entry. 
Incidental  information  of  a  more  or  less  Anal  character  is  collected 
during  the  reconnaissance  examination,  for  the  most  part  with  a 
view  to  convenience  and  economy  in  the  Anal  detailed  surveys.  The 
withdrawals  of  lands  for  power  sites  on  the  basis  of  a  reconnaissance 
examination  are  usually  made  liberal  in  extent,  the  purpose  being  to 
restore  to  entry  any  of  the  legal  subdivisions  which  on  detailed  sur¬ 
vey  prove  to  be  of  no  value  in  connection  with  the  plans  finally 
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adopted.  The  detailed  investigation  consists  of  survey,  to  detannins 
nver  profiles,  surveys  of  reservoir  aits,  soundings  at  dam  sites  and 
other  places,  and  a  more  or  lees  careful  examination  of  ths  charao- 
ter  of  the  underlying  formations  thst  must  servo  as  foundations, 
especially  for  dams.  In  addition,  it  is  necessary  to  establish  river 
gaging  stations,  if  none  have  already  been  established,  for  the  pur¬ 
pose  of  determining,  with  a  high  degree  of  accuracy,  the  amount  of 
water  discharged  by  the  river,  so  thst  the  economic  capacity  of  tha 
reservoirs  and  power  plants  may  be  determined. 

Ihe  gaging  stations  are  selected,  equipped,  and  maintained  so- 
cording  to  the  standarel  methods  followed  by  ths  United  States 
^  Geological  Survey  in  ita  regulkr  hydrometric  work.  The  processes 
are  fully  described  in  the  annual  progress  reports  on  investigations 
of  stream  How  published  by  the  Survey. 

The  investigation  of  dam  sites  for 'ths  purpose  of  determining 
the  security  of  the  underlying  formations  that  must  serve  as  founda¬ 
tions  has,  up  to  the  present  time,  been  based  largely  on  general  geo- 
ogio  information  concerning  the  holding  qualities  of  the  forma¬ 
tions  known  to  exist  in  the  localities  examined.  Final  work  of  this 
character,  none  of  which  has  been  attempted  in  connection  with  the 
classification  of  water-power  sites,  will  consist  of  the  usual  soundings 
and  borings  to  determine  the  depth  of  the  holding  material  its 
permeability,  its  strength,  and  all  the  other  faoiora  that  enter  'into 
Its  suitability  for  foundations. 

Special  river  survey*  delineating  tha  alinement  and  water-surfacs 
contours  of  strains  and  the  topography  of  tha  adjacent  land  are 
made  on  a  scale  of  2  inches  to  the  mile  by  the  plane-table  and  stadia 
method.  Ths  survey  maps  are  accompanied  by  profiles  showing 
clearly  the  stream  gradient  The  contour  interval  on  water  sur faces 
is  usually  taken  as  0  feet  hut  may  be  increased  to  2fl  or  even  to  100. 
feet  for  sections  of  steep  slope  where  the  delineation  of  a  lesser  in¬ 
terval  could  not  be  clearly  made.  The  topography  of  the  land  adja¬ 
cent  to  the  stream  is  shown  by  a  contour  interval  of  25  feet  and  in 
general  Is  carried  to  an  elevation  100  feet  above  the  stream  by  survey 
and  an  additional  100  feet  b'y  sketching.  General  features  of  cul- 
ture,  gaging  stations,  existing  hydraulic  works,  all  lines  of  land  sub¬ 
divisions  by  public  survey,  and  other  relevant  data  are  shown  on 
these  maps.  Promising  reservoir  and  dam  sites  are  shown  with  con¬ 
tour  intervals  of  fi  feet  to  an  elevation  equal  to  the  height  of  the 
possible  dam. 

Engineers  executing  these  surveys  are  Instructed  to  obtain  and 
furnish  to  the  Washington  oflloe  all  available  data  aa  to  the  water 
resources  involved,  supplementing  the  data  shown  on  the  maps  by 
detailed  description  of  existing  or  proposed  developments. 
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When  results  of  field  Investigation  *r*  available,  much  the  hems 
procedure  it  followed  la  the  office  io  revising  withdrawal#  11  in 
melting  the  preliininery  withdrawals.  The  problem  et  Ihie  stags 
becomes  one  of  limiting  the  wilhdnewel*  to  the  least  possible  eree. 
Careful  eorutiny  of  plane  end  profiles  of  the  streams  makes  it  pos¬ 
sible  to  determine  the  power  value  of  each  smallest  logal  subdivision, 
end  withdrawn  areas  containing  no  sites  that  are  or  may  is  valuable 
for  the  development  of  power  are  restored  to  the  public  domain.  If 
the  stream  is  of  relatively  Aat  gradient,  where  power  development 
must  be  restricted  to  the  low-bead  type  end  the  construction  will 
consist  of  power  housts  in  conjunction  with  dams  developing  the 
available  head,  it  is  possible  in  many  cases  to  locals  definitely  the 
favorable  dam  sites  and  divids  tbs  stream  into  successive  units  of 
probable  development,  from  whioh  no  very  great  departure  in  con- 
at ruction  is  likely.  On  such  streams  the  power-site  reserves  can  ba 
defined  with  a  high  degree  of  aocurscy,  end  the  use  of  each  tract, 
whether  for  dein  site,  power-house  site,  flowage,  or  other  pur|vose, 
ran  be  forecast  with  considerabls  assurance.  A  minimum  area  of 
Und  is  retained  in  power-site  reserves  on  such  streams.  If  the 
stream  has  e  relatively  steep  gradient,  however,  where  the  natural 
development  for  power  will  consist  of  a  low  diversion  dam  and  a 
long  conduit  leading  to  a  power  house  perhaps  several  miles  below 
and  developing  a  high  effective  head,  there  can  be  a  wide  range  of 
selection  for  tbs  units  of  a  comprehensive  power  project*  On  such 
•  stream  no  specially  favorable  dam  site  la  neceeeary,  end  relative 
aipeuse  of  construction  la  generally  tbs  factor  determining  e  choice 
a  in  (mi  g  several  different  locations  for  the  conduit.  A  definite  use  for 
any  particular  tract  can  seldom  be  assigned  with  development  of  tills 
type,  and  the  power-site  reserve  must  be  maintained  so  as  to  includa 
ell  possible  conduit  locations  if  it  is  to  be  effective.  A  Anal  revision 
of  withdrawals  along  such  a  stream  must  be  made  as  the  power  site* 
are  develo|>ed.  Even  in  such  cases,  however,  restorations  ere  fre¬ 
quently  possible  as  eoon  as  field  eiemlrfationa  ere  made. 

Iteetoretions  ere  recommended  by  Uie  Survey  and  recorded  in  the 
Survey  files  in  much  tbs  same  way  as  withdrawals.  The  usual  form 
of  power -sits  restoration  is  as  follows: 

DaraaTMurv  a*  nta  lirraaioa, 

Uhithb  Burn  Owumkiu  luim, 

NammW  it,  Jilt. 

Tie  bomwakU  tbs  Iwanm  as  vs  a  lavneoa. 

Bit:  laYMtlfailos  of  ■•'Mia  lacludeO  In  powerelto  rooorra  Wo.  111.  Beaks 
Biter,  Id* So.  Indicate*  that  (ba  (toil Ion  of  (ba  lands  Included  tbarelo  described 
Is  (be  folio  nine  onto*  of  rsatoratla*  la  aot  valuable  for  tbs  eoomrvatlo*  of 


oLdoamcuYioM  u  uumow  to  warn  bmouooml  17f. 

water  Rawer,  and  1  (Wmfora  mtwnaU  that  (ba  said  stxter  sf  rasters  tie*  ba 

submitted  to  Ike  Praeldeat  tar  appropriate  actio*.  Tbs  area  Involved  1*  this 

restoration  is  H0.T  acre* 

tarjr  reepectfuii/,  Gas.  One  luiva, 

-  Director.  ’ 

_  a  Dm u are  a,  mix 

Backed  roll/  referred  to  tbs  haddnl  with  to  ramble  recotuuicndellon. 

(  Wuna  L  ffiauea, 

Beorelerp. 

'•  Oms  er  Kaavosanos  Ha  It 

•sake  Klver.  Idaho.  ' ' 

*•  ““t  °f  U»S  ardors  s 4  wllbdrawal  made  heretofore  tor  tbs  purpose  of  re- 
**r,ln*  water-power  attos  as  affects  tbs  Unde  karat  a*  Aar  described  le  beret.* 
revoked.  * 

And  It  la  further  Ordered  that  all  ef  sorb  Unde  wot  e(b#rwlae  reserved  er 
withdraws  are  berebjr  restored  (0  I  be  public  domain  add  aba  II  become  subject  to 
settlement  and  antr y  ander  l be  law*  applicable  Ibeveto  p(km  auch  dels  and 
after  such  notice  as  ate/  be  determined  npo*  by  the  decretory  of  (be  latortor. 

febl  nrrlflM, 

1  T.  I  I,  E  I  l.  w.  «Uo(  •) 

esc.  *a.  lota  1  and  «. 

^  '  »t  *  Wa.  ML  Terr. 

DXWWM.  a.  lilt.  ,,  trrsUmL  . 

*'  ,J  *  ady rasa  oLtiuf. 

fn  many  cases  there  Is  s  conflict  between  the  purposes  of  s  power- 
hits  rrscrv#  and  of  soms  other  claim  to  or  proposed  uas  of  the  lands 
affected.  Thors  is  si  present  no  estUfectoi?  law  under  which  Und 
withdrawn  for  power  purpose*  under  the  acts  of  Juns  28,  1010  (10 
BUt,  847),  and  Auguat  84,  1919  (87  But,  497),  can  be  used  for 
other  purposes  without  jeopardizing  ihe  intereet  of  the  United  States 
in  the  power  possibilities.  Under  the  a  da  relating  to  righU  of  way 
title  to  land  by  legal  subdivisions  U  not  granted  and,  as  described 
el  we  where  (p.  28),  the  interest  of  the  United  Slates  may  be  preserved. 
Under  the  Uwa  relating  to  agricultural  land  and  mining,  however, 
title  to  the  Und  embreoed  in  entries  or  claims  passe*  from  the  United 
SUtee  and  there  appears  to  be  no  way  in  which  the  power  eetaU  may 
ba  eatisfactorily  reserved.  Relative  priority  of  reserve  and  claim, 
special  exceptions,  and  relative  value  are  the  principles  that  govern 
In  adjudicating  ths  conflict.  A  power-aits  withdrawal  U  of  no 
effect  as  against  bona  fide  metalliferous  mineral  claims,  without  re- 
gard  to  priority  of  initiation.  A  power-site  withdrawal  ia  without 
affect  as  against  a  prior  occupant  or  claimant  of  oil  or  gas  lands  who 
la  diligently  prosecuting  work  leading  to  discovery,  but  it  becomes 
Immediately  effootivs  against  euoh  oocupant  or  claimant  if  diligent 
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prosecution  of  work  leading  to  disoovery  U  discontinued.  '  A.  powor- 
riU  withdrawal  U  without  effect  m  egaiiut  a  valid  subsisting  home¬ 
stead  or  desert-land  entry  or  cUim  of  valid  oeUleinent  »o  long  ee  U  b 
maintained  and  perfected  pursuant  to  law,  but  the  withdrawal  be¬ 
come  effective  whenever  the  entryman  or  aeUler  no  longer  continue* 
to  ooinply  with  the  law  under  which  the  entry  hr  Battlement  wae 
made.  With  the  foregoing  exceptions,  a  power-aite  withdrawal 
under  the  acta  of  June  26,  1010,  and  August  24,  1012,  ia  effective 
against  all  claims  or  entries  on  which  rights  have  not  vested  prior  to 
the  date  of  the  withdrawal. 

Withdrawn  lands  having  valuable  possibilities  for  the  develop¬ 
ment  of  power  are  alienated  in  the  usual  way  if  they  are  included 
in  the  excepted  classes  described  above,  although  possibly  the  claims 
for  such  lands  are  subjected  to  a  more  careful  scrutiny.  If  it  ap¬ 
pears  that  the  claimant  is  attempting  to  obtain  title  to  land  because 
of  its  value  for  power,  and  if  its  power  value  ia  greater  than  its 
value  for  the  alleged  purpose  of  the  claim,  patent  may  be  refused 
and  the  entry  canceled.  Cases  of  this  nature  arise  most  frequently 
in  connection  with  metalliferous  mineral  entries,  although  not  a 
few  power  bites  have  boen  homesteaded  or  aoquired  under  the  limber 
and  atone  law, 

In  the  case  of  claims  against  which  a  power-site  withdrawal  is 
effective,  a  most  unfortunate  situation  occasionally  arises.  For  ex¬ 
ample,  title  to  land  may  be  sought  by  the  application  of  scrip,  and 
the  claim  may  be  initiated  in  advance  of  a  power-aite  withdrawal. 
Tha  claimant  may  havo  upohded  considerable  sums  in  Improve¬ 
ment  and  cultivation  and  have  proceeded  throughout  in  good  faith. 
Nevertheless,  the  land  sought  to  be  acquired  may  be  worth  for  power 
many  times  its  agricultural  value,  and  when  this  dominant  power  , 
value  ia  ascertained  the  land  ia  naturally  included  in  a  power-aite 
reserve.  In  such  cases  it  is  always  a  grave  quest  ion  whether  tho 
public  interest  ia  best  served  by  the  defeat  or  confirmation  of  the 
claim.  Under  the  strict  rule  of  the  law  the  claimant  has  no  rights 
in  tire  case.  No  provision  of  law  makea  it  possible  to  give  him 
agricultural  rights  and  reserve  to  the  United  States  the  rights  of 
power  development.  Unless,  therefore,  the  value  of  the  land  for 
the  development  of  power  ia  no  great  as  to  demand  reservation  for 
that  purpose,  publio  Interest  appears  to  sanction  the  claim  of  the 
individual  aa  against  that  of  tike  Nation,  and  elimination  of  tike  land 
from  Ute  power-aite  reaerve  is  recommended 

HONrOWEM  ClABSiriOATIOH. 

In  connection  with  the  office  studies  incident  to  tire  report  on  the 
power-aite  possibility  of  lands  embraced  in  subsisting  claims  and 
with  Ihf  investigation  of  poner  *iUa  a  tuM*  of  Information  U 
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gradually  being  accumulated.  This  Information  is  of  negative  as 
well  ae  of  positive  character  and  shows  where  power  aitee  are  not 
located  as  well  as  where  they  are  located.  For  convenience  in  mak¬ 
ing  later  reports  on  adjacent  areas,  this  information  Is  summarized 
from  time  to  time  and  titate  maps  are  prepared  showing  the  lands 
that  are  of  no  value  for  power  development.  This  essentially  con¬ 
stitutes  a  negative  power  classification  and  the  use  of  such  mape 
greatly  facilitates  the  future  work.  In  connection  with  these  mape 
minutes  are  prepared  in  which  are  set  forth  the  data  on  which  the 
classification  ia  based  and  the  conclusions  drawn  therefrom. 

I 

ADDITIONAL  ftJOQUIJUCMENTS  TO  MANS  1*0  WK*  CLAtUiri CATION  EfTBOTlVSe 

In  order  that  the  classification  of  laud  aa  chiefly  valuable  for 
Ute  development  of  power  may  be  made  effective,  it  appears  desirable 
that  there  be  additional  legislation  providing  for  the  control  and 
utilization  of  land  so  classified  under  such  conditions  and  regula¬ 
tions  aa  Congress  may  decide  to  be  necessary  and  for  the  proper 
administration  of  such  land  if,  as  now  seems  desirable,  the  title  la 
to  be  retained  in  Ute  United  States. 

Aa  a  feature,  or  perhaps  aa  a  preliminary  step  in  auch  legislation, 
a  M separation  act"  would  be  desirable,  providing  for  the  disposition 
.  of  power  and  agricultural  estates  independently  of  each  other  in  a 
manner  similar  to  that  now  provided  for  coal  land  and  for  oil  and 
gas  land  in  Utah.  Such  independent  disposition  of  these  estates  la 
believed  to  be  entirely  feasible,  because,  except  where  reservoirs  are 
provided,  tike  land  actually  occupied  by  a  power  plant  constitutes 
only  a  small  part  of  the  legal  subdivisions  on  which  like  dam,  flowage, 
water  conduits,  power  house,  and  transmission  lines  are  located.  The 
bulk  of  the  land  ia  available  for  agricultural  or  other  use  aud  may  he 
largely  so  utilized  without  detriment  to  the  power  development. 

The  slienation  of  tlte  agricultural  estate  and  the  retention  of  the 
water  power  estate  in  any  land,  with  provision  for  payiikcnt  of 
proper  damages  to  the  agricultural  estate  when  the  power  ia  devel¬ 
oped,  appears  to  he  practicable  and  desirable  in  the  interest  of  the 
orderly  development  of  the  natural  resources  involved.  In  fact,  a 
separation  of  estates  and  a  dis|>osition  of  each  estate  as  such  appear 
to  be  desirable,  even  though  it  may  be  decided  not  to  retain  control 
by  the  United  States  of  the  water-power  estate. 

Whether  or  not  a  law  providing  for  separation  pf  the  power  estate 
ia  enacted,  lawu  providing  for  the  development  of  power  on  publio 
land  under  such  conditions  that  the  industry  would  be  materially 
encouraged  and  capital  attracted  would  be  moet  beneficial.  The  true 
purpose  of  power-site  withdrawals  is  the  use  of  valuable  power  landa 
primarily  for  developing  power,  not  th*  withholding  of  auch  lands 
7WK>4‘— bull  IW7— 16— -1J 
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United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 
WASHINGTON,  D.C.  20242 


Through: 


To: 


Memorandum 


ALL  Area  ancf  District  Geologists 

Regional  Conservation  Managers,  Central  ^CuXUU 


JUN  1  8  1973 


Eastern  Region 
Western  Region 


From: 


Chief,  Conservation  Division 


Subject:  Resource -Reserve  calculations  -  bedded  leasable 

mineral  deposits 


This  memorandum  modifies  my  instructions,  of  December  1,  1969,  with 
respect  to  methods  of  calculation  of  in-place  resources  for  coal  in 
particular  and  other  leasable  minerals  typically  occurring  in  beds 
of  considerable  lateral  continuity. 

Our  most  pressing  need  at  the  present  time  with  respect  to  such  work 
by  District  and  Area  Geologists  is  to  provide  calculations  of  coal 
in-place  ("identified  coal  resources"  of  USGS  Prof.  Paper  820)  in 
measured,  indicated  and  inferred  categories  for  use  by  Area  and  District 
Mining  Supervisors  in  calculating  recoverable  reserves  for  purposes 
of  establishing  bonuses  for  future  competitive  lease  sales  and  advance 
accumulative  royalties  for  leases  to  be  issued  or  lease  continuances . 

<  ^  ^  randum  of  April  27,  1973,  to  Area  and  District 

Mining  Supervisors  with  respect  to  use  of  tonnage  calculations) . 

\  ••  . 

Previous  instructions  on  resource-reserve  calculations,  as  outlined 
in  my  memorandum  of  December  1,  1969,  apparently  led  to  overemphasis 
upon  adherence  to  the  "Suggested  Rules"  and  resultant  restriction  of 
geologic  judgment.  In  addition,  a  previous  draft  instruction  memorandum 
August  30,  1972,  with  respect  to  'Establishment  of  Bonuses,  Rentals, 
and  Accumulative  Advance  Royalty  determinations"  led  to  unrealistic 
discounting  of  resources  calculated  using  the  "Suggested  Rules".  These 
matters  were  discussed  at  the  Branch  of  Mineral  Evaluation  Conference 
in  New  Orleans  in  November  1972.  The  discrepancies  were  verified  by 
Hinds  and  Czamowsky  when  they  attempted  to  provide  data  on  lease 
Montana  0697S2  for  our  proposed  Coal  lease  data  system.  The  problem 
and  proposed  alternatives  are  outlined  in  the  enclosed  memorandum  by 
Rioux  of  February  27,  1973. 
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Ill  order  to  meet  our  responsibilities  in  providing  resource -reserve 
information  on  bedded  leasable  minerals  on  Federal'  lands  in  a  uniform 
manner  for  use  in  competitive  leasing,  lease  data  systems,  and  overal 
Federal  mineral  management  programs ,  the  following  procedures  will  be 
followed: 

(1)  Classification  of  resources  will  follow  usage  employed 
in  U.S.G.S.  Prof.  Paper  820  p.  1-8  (chart  enclosed.) 

(2)  In-place  or  identified  resources  (reserves  plus 
conditional  resources)  will  be  calculated  by  the  appropriate 
District  or  Area  Geologist. 

(3)  The  identified  resources  will  be  calculated  for  measured, 
indicated  and  inferred  categories  and  expressed  as  tons, 
or. other  appropriate  units,  and  related  to  specific 
thickness,  depth,  and  quality  ranges  for  each  bed  in  a 
♦given  area  outlined  on  a  map  or  plat. 

(4)  The  following  definitions  of  measured,  indicated,  and 
inferred  will  be  employed  for  these  purposes: 

(a)  Measured  identified-  resources : 

Measured  identified  resources  are  those  for  which 
quantity  is  computed  from  dimensions  revealed  in 
outcrops,  trenches,  mine  workings,  and  drill  holes. 

The  points  of  observation  and  measurement  are  so 
closely  spaced  and  the  thickness  and  extent  are' 
so  well  defined  that  the  true  quantity  is  judged 
to  be . not  less  than  80  percent  of  the  computed 
quantity  for  the  bed.  Although  the  spacing  of  the 
-  points  of  observation  necessary  to  demonstrate 
continuity  varies  in  different  regions  according 
to  the  character  of  the  beds ,  the  points  of  observa¬ 
tion  are  in  general  not  greater  than  half  a  mile 
apart. 

00  Indicated  identified  resources: 

‘  Indicated. identified  resources  are  those  for  which 
quantity  is  computed  partly  from  specific  measurements 
and  partly  from  projection  of  visible  data  for  a 
reasonable  distance  on  geologic  evidence.  In  general, 
the  points  of  observation  are  approximately  one  mile 
apart,  but  they  may  be  as  much  as  two  miles  apart  for 
beds  of  known  geologic  continuity.  Most  important, 
geologic  judgment  should  lead  one  to  believe  that 
the  true  quantity  is  judged  to  be  not  less  than  50 
percent  of  the  computed  quantity  for  the  bed. 
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(c)  Inferred  identified  resources: 


Inferred  identified  resources  are  those  for  which 
quantitative  estimates  are  based  largely  on  broad 
knowledge  of  the  geologic  character  of  the  bed  or  the 
region  and  for  which  few  measurements  of  bed  thick¬ 
ness  are  available.  The  estimates  are  based  on  an 
assumed  continuity  for  which  there  is  geologic 
evidence.  In  general,  inferred  identified  resources 
are  more  than  two  miles  from  the  outcrop  or  from 
•points  of  mining  or  drill-hole  information,  for  beds 
of  known  geologic  continuity.  Most  important, 
geologic  judgment  should  lead  one  to  believe  that 
the  true  quantity  may  be  less  than  50  percent  of 
the  computed  quantity  for  the  bed. 

The  area  involved  in  calculations  for  the  Measured,  Indicated  or 
Inferred  reliability  categories  will  be  based  upon  distance  from 
points  of  known  information  and  geologic  judgment.  In  general,  1/2 
mile  shall  be  used  for  projection  of  measured  categories  and  as  much 
as  an  additional  1-1/2  miles  for  indicated  categories,  but  geologic 
judgment  rather  than  these  arbitrary  guidelines  should  govern.  For 
the . inferred  category,  geologic  judgment  alone  will  govern.  Prime 
reliance  upon  geologic  judgment  places  emphasis  upon  that  part  of 
the  reliability  category  definition  that  requires  judgment  as  to  the 
degree  of  certainty  of  the  calculation.  The  degree  of  certainty, 
expressed  as  a  percentage,  will  be  the  discount  factor.  The 
reliability  category  assigned  will  be  based  on  the  degree  of  certain 
which  in  turn  is  influenced  by  the  distance  from  known  points  and 
geologic  judgment.  The  three  reliability  categories  for  identified 
resources  are  thus  summarized  as  follows: 


Range 

Measured  =  . 

30 

-  100* 

Indicated  = 

50 

-  79* 

Inferred  = 

1 

-  49% 

(5)  Following  calculation  of  the  total  quantity  in  place,  the 
geologist  will  apply  a  suitable  discount  factor  to  the 
calculated  in-place  identified  resource  for  each  reliabili 
category  present.  This  discount  factor  will  be  multiplied 
by  the  calculated  quantity  and  the  totals  will  be  reported 
to  the  appropriate  Mining  Supervisor  as  the  in-place 
resource,  as  follows: 
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Category 


Calculated 

Identified 

Resource 


Selected 

Discount 

Factor 


In-place 

Resource 


Measured 

Indicated 

Inferred 


1  ,-000, 000  tons 
2,000,000  tons 
8,000,000  tons 


910,000  tons 
1,520,000  tons 
5,200,000  tons 


5,630,000  tons 


The  total  discounted  in-place  resource  would  thus  be 
5,630,000  tons, 

C<5)  Area  and  District  Geologists  will  provide  Area  and  Distric 
Mining  Supervisors  with  a  map  or  plat  indicating  the  area 
involved,  thickness,  quality  and  depth  ranges  as  well  as 
the  calculated  in-place  tonnage  (or  other  appropriate 
unit)  for  each  bed,  discounted  for  geologic  certainty 
ttamgh  use  of  these  factors  for  each  reliability  category 

GO  Area  and  District  Mining  Supervisors  will  calculate 
recoverable  reserves  by  elimination  of  beds  involving 
unworkable  thickness,  quality,  or  depth  factors  and 
will  apply  an  appropriate  recovery  factor  to  workable 
beds.  The  difference  between  the  identified,  in-place 
resource  calculated  by  the  geologist  and  the  reserves 
calculated  by  the  mining  engineer  equal  ^conditional 
resources"  of  USGS  Prof.  Paper  820. 

Note  that  this  system  provides: 

(a)  For  full  utilization  of  geologic  judgment  in 
calculating  in-place  resources. 

Cb)  Identified  resources  would  not  be  subjected  to 
discounting  other  than  by  a  factor  for  geologic 
certainty. 

(c)  All  resource  estimates  (involving  a  combination  of 
reserves  plus  conditional,  hypothetical  and 
speculative  resources  of  Prof.  Paper  820  p.  4) , 
identified  resources  (reserves  plus  conditional 
resources),  and  potential  resources  (conditional, 
hypothetical  and  speculative  resources)  will  be 

.  calculated  by  Area  and  District  Geologists. 

(d)  All  recoverable  reserves  wiil  be  calculated  by 
Area  and  District  Mining  Engineers  based  on 
identified  resources  furnished  by  Area  and  District 
Geologists,  with  discounting  only  for  workability 
factors  reflecting  current  technology,  safety,  and 
economic  factors  and  for  recover/  factors. 
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I  trust  these  procedures  will  result  in  clarification  of  this 
important  work  and  also  provide  uniform  data  for  leasable  rineral 
r]nta  systems.  Any  serious  difficulties  encountered  in  the  application 
of  these  procedures  should  be  reported  promptly  in  order  that  we 
may  further  modify*  procedures  if  necessary. 

Bussell  G. 

Oiief ,  Conservation  Division 


Enclosures 


cc:  ACD/RE 

Area  and  Dist.  Mining  Suprs,  (w/o  enclosures) 
ADC/Oper. 

CBCMO 

M.  L.  Millgate 
J.  A.  MacKallor 
EE  file 
•  CD  file 
EE  chron. 


ELRioux :  RGV  ay  1  and : 
JAMacKallor :  mfk  6-5=73 
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Memorandum 

To:,  All  Area  Geologists 

Through:  Conservation  Managers,  Central  Region 

Eastern  Region 
Western  Region 


From: 


Chief,  Conservation  Division 


Suhject :  Mineral  classification-evaluation  priorities  and 
specific  coal  priorities 

In  order  to  meet  BLM  needs  under  the  UMARS  system  and  discharge  our 
responsibilities  under  S.O.  2948,  we  must  systematically  plan  and 
schedule  programs  to  meet  our  established  goals.  Our  _go_a_!  s  for 
classification  and  evaluation  of  leasable  mineral  solids  must  include 
the  following  programs  to  provide  for  GS  input  to  BLM:' 

1  •  Identification  of  lon?;ablc  m.i  no  ml  rosourc  o  no  ten  (:  i  a  1  of 
Federal  lands  for  rc ten  tlon-ciisnosal  and  _mu  Ljri  n.le  use 
classification  (1:250.000  leasable  n  in  era  .1.  a  n  d  v;a  t  er 
classification  mans) . 


2. 


3. 


A. 


5. 


6. 


Identification  of  lands  sub-1  c.  c.t  to  c  omo  ctltlve  lea  sing 
(establishment  of  known  lea. sing  a r e as). 

Provision  of  detailed  information  as  to  1 ensa b le  mineral 
occurrence  within  known  leasing  areas  (leasable  mineral 
resource  occurrence  maps) . 

Identification  of  the  relative  development  potential  of 
areas  w.ithin  known  leasing  a  runs  (.1  ea  sable  rn  i.ne  r  al  7:  es  ounce 
development  potential  overlays) . 

Identification  of  specific  tracts  for  inclusion  within  lease 
sales  (tract  selection) . 

Calculation  of  potentially  recover able  reserves  and  estimates 
of  bonus  values  f. or  sale  tra c t s  (tirnct  cvaJ.ua t.icn)  ^ 


Ideally,  these  goals  will  he  ;r,«-  .* 
listed.  *  CJ.L  p.xr  e  W.\  *•.»  /'i. 

P.L  a/,- •Mr  l-c  u/.:U.v<rA o  i  \  v.uwt"  A  '»v-u  i  i- ..u.l'  <p/  /  ■■tS‘  j'Vy'. 
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A  brief  survey  of  these  six  goals  follows: 

1.  1:250,000  classification  tnaps 

We  are  required  to  furnish  copies  of  1:250,000  leasable 
mineral  and  water  classification  maps  covering  known 
leasing  areas  (KLA's)  (as  well  as  two-degree  sheets 
showing  geology  and  land-use  if  available  from  Geologic 
Division  and  LUDA)  to  BLH  for  multiple-use  planning.  In 
order  for  these  1:250,000  maps  to  be  reliable  for  their 
purposes,  Area  Geologists  must  ensure  that  all  classifications 
are  now  reviewed  and  updated,  and  that _all  prospectively 
valuable  maps  are  updated  on  a  continuing  basis.  Conservation 
Managers  are  responsible  for  ensuring  reasonable  rates  of 
progress  on  these  programs  in  their  Region.  Map  format, 
standardization  and  reporting,  as  well  as  updating  of  mineral 
classification  standards,  should  be  coordinated  by  the  Branch 
of  Mineral  and  Water  Classification. 

2.  Establishment  of  known  leasing  areas 

Plats,  and  minutes  with  any  propr ie t a ry__in f o rmajtio u  id cn t i f i ed 
as  such,  should  be_  proylded_ for  each  KLA.  Our  priorities, 
if  Y7C  are  to  meet  the  many  demands  placed  upon  us,  must  center  . 
around  the  definition  of  known  leasing  areas,  to  be  followed  by 
provision  for  accomplishing  goals  3-6  within  the  known  leasing 
areas . 

Priorities  among  known  leasing  areas  for  pursuit  of  goals  3-6 
should  be  based  upon  BLM  priorities.  Where  we  might  differ  with 
BLH  on  the  sense  of  priorities,  these  matters  should  be  discussed 
with.  BLM  in  an  attempt  to  alter  the  priority  lists  -  otherwise 
BLM  priorities  should  be  accepted. 

Progress,  to  date,  on  this  goal,  has  been  less  than  satisfactory. 
Please  review  our  plan  to  expedite  this  important  work  as  outlined 
in  my  memorandum  of  June  25,  1973  (enclosed) .  Area  Geologists 
should  implement  this  plan  immediately.  Conservation  Managers 
should  ensure  that  reasonable  progress  is  obtained.  The  Branch 
of  Onshore  Evaluation  should  provide  foi  uniformity  of  procedures 
reporting  and  development  of  evaluation  standards  in  conjunction 
with  the  Branch  of  Mining  Operations. 

•3.  Leasable  mineral  resource  occurrence  maps 

Using  the  best  topographic  base  avail- Me  (1:62,500  or  1:24,000), 
all  resource  information  concerning  l  leasable  mineral  involved 
in  the  KLA  will  be  plotted  for  federn • .y-owned  mineral  rights. 
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The  land  status  to  be  shown  on  the  map  should  be  as  taken 
from  the  Bill  color  quad.  The  data  will  include  not  only 
outcrops  and  quality  and  thickness  measurements  but  location 
of  boreholes  and  projected  subsurface  extent.  A  brief 
narrative  to  accompany  this  Resource  Occurrence  Man  will 
provide  details  as  to  the  quality,  thickness ,  depth  and 
,  extent  of  the  resource  and  other  pertinent  information. 

These  maps  which  are  to  be  furnished  to  BLM  could  also  be 
published  with  allowance  for  deletion  of  any  proprietary 
information.  Format,  standardization  and  reporting  should  be 
coordinated  by  the  Branches'  of  Mineral  and  Water  Classification 
and  Onshore  Evaluation. 

A .  Leasable  mineral  resource  development  potential,  overlays 

An  overlay  to  the  Resource  Occurrence  Han  will  be  provided 
which  outlines  1)  strippnblc,  2)  deep  mining,  and  3)  in  situ 
sites  classified  as  to  development  potential  as:  a)  higiT^ 
b)  moderate,  c)  low,  and  d)  insufficient  data.  The  areas  outlined 
on  these  Resource  Development  Overlays  will  be  numbered  and  keyed 
to  a  brief  narrative  which  will  outline  the  resource  availability, 
technological  feasibility  and  economic  factors  influencing  the 
judgments  as  to  development  potential.  Ai;ea__Ge.alogists  mus.i 
_coord  In  a  t  e__ the  in_c  f  f .o  r  t  s  .  wi  t  h.the  npprop  r  ia  te_  Are  a  Mini  n  g_Su  p  e  r  - 
visoX-  in  _  the  preparation  of  those  over  lay  s_.  which  will  furnished 
to_BLM.  The  Branch  of  Onshore  Evaluation  should  provide  for 
uniformity  of  procedures,  reporting  and  format  in  conjunction  wi  ti¬ 
the  Branch  of  Mining  Operations. 

5.  Tract  selection  (in  conjunction  with  the  BLM  District  Manager) 

6 .  Tract  evaluation 

Our  role  in  onshore  tract  selection  and  pre-  and  post-sale 
evaluations  awaits  completion  of  tract  selection  and  tract 
evaluation  agreements  with  BLM.  In  the  meantime,  we  are 
attempting  to  establish  a  number  of  DCF  analysis  task  forces 
i,n  the  Regions  for  each  of  the  leasable  minerals  that  may  be 
involved  so  that  we  will  be  prepared  to  implement  joint  agree¬ 
ments.  The  Assistant  Division  Chief-Resource  Evaluation 
should  coordinate  efforts  with  BLM  to  reach  both  agreements. 

We  must  continue  similar  work  related  to  classification  and  particularly 
evaluation  of  mineral  fluids  (KGS-KGRA 1 s) ,  clear-listing  of  lease 
applications,  mineral  reports  to  land-managing  agencies  and  work  related 
to  or  in  direct  support  of  lease  management.  Where  Area  Geologists  also 
have  functions  on  Outer  Continental  Shelf  lands,  they  must  also,  of  course, 
receive  high  priority. 
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In  order  to  meet  these  many  priorities,  I  must  request  that: 

1.  All  ongoing  projects  not  -specifically  involved  in  the 
above  priorities  be  deferred  as  expeditiously  as  possible. 

2.  Resource  evaluation  personnel  be  instructed  and  trained, 
as  appropriate,  to  meet  these  requirements. 

i 

3.  All  future  field  projects  be  specifically  oriented  toward 
one  or  more  of  the  six  priorities  itemized  above. 


Realizing  this  adds  or  shifts  considerable  workload ,  it  will  be  necessary  to 

1.  Defer  systematic  formal  mineral  land  classification  field 
work  outside  known  leasing  areas  at  this  time.  Case-by-case 
classifications  using  prospectively  valuable  classification 
standards  and  available  data  suffice  for  retention  of  mineral 
rights  and  multiple— use  planning  purposes. 


2. 


Restrict  future  mapping  projects  to  establishment  or  "break¬ 
down1  of  KLA*  s ,  or  to  spot  investigations  related  to  one  or 
more  of . the  six  priorities  listed. 


3.  Identify  other  mapping  needs  for  reference  to  Geologic  Division 
for  accomplishment  (formal  classification  "wipe-out-the- 
withdrawals etc.) 


4.  Have  BLM  obtain  time-consuming  advisory  services  for  loca table 
and  common  variety  minerals  from  Geologic  Division. 

5.  Restrict  Area  Geologists'  work  on  Indian  lands  to  aid  to 
lease  management,  with  all  systematic  resource  appraisals 

areas  to  be  done  by  Geologic  Division. 


BLM  has  furnished  us  with  a  listing  of  their  first  priority  need  for  Coal 

(goal  3)  in  support  of  their  proposed  Federal  coal  leasing 
program  .or  seven  states,  all  in  the  Central  Region.  Priorities  are  given 
m  terms  of  '  color  quad"  numbers  except  Oklahoma  where  7-1/2  minute 
quadrangles  are  used.  While  all  quadrangles  listed  are  designated  as 
first  priority,  the  highest  priority  in  a  State  is  listed  first. 
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Memorandum 
To: 


MAY  2  C  1976  us.  gsolccjcal 

OKco  of  ,!le  A^cV 

Menlo  Peri-)  *  - 

’  -  1  nxa 


Conservation  Managers 
Area  Geologists 


From: 


Chief,  Conservation  Division 


Subject:  Reserves  and  resources  terminology  -  mineral  land 
classification  for  retention 


The  standards  that  we  have  used  for  classifying  coal,  phesphate, 
potash,  sodium,  and  other  mineral  lands  for  retention  of  the  leas¬ 
able  minerals  do  not  agree  in  all  their  terms  with  the  standards 
for  determining  reserves  and  resources  adopted  recently  by  the 
.  Geological  Survey  and  the  Bureau  of  Mines.  Bulletins  1452-A  and 
1450-3  of  the  Geological  Survey  cover  the  new  standards  for 
reserves  and  resources. 

Conservation  Division,  in  continuing  its  work  in  classifying  the 
public  lands  for  the  leasable  minerals  for  retention  or  multiple- 
use  purposes,  is  not  bound  to  use  all  provisions  in  the  standards 
of  Bulletins  1450-A  and  B.  However,  henceforth  when  we  co  not  use 
those  standards  in  every  respect,  we  should  make  that  clear  in  our 
reports  and  be  prepared  to  explain  why  we  have  not  followed  the 
standards.  One  reason  will  be  that  the  retention  standards  that 
we  have  used  have  always  been  those  approved  by  the  Directors  for 
the  specific  purposes  of  designating  lands  for  retention  of  leasable 
minerals.  The  primary  purpose  has  been  to  protect  resources  and 
reserves,  not  to  measure  them. 


Until  further  notice,  specific  examples  of  significant  conflict 
between  our  standards  for  classification  of  mineral  lands  and 
the  current  standards  adopted  by  Survey/Mines  should  be  called  to 
the  attention  of  this  office  so  that  appropriate  consideration  of 
revisions  or  defense  of  old  .standards  can  be  achieved. 


Separate  instructions  are  being  issued  as  to  the  use  of  the  Survey/ 
Mines  definitions  with  regard  to  mineral  leasing  evaluations  (KCLA's, 
pre-sale  values,  advance  cumulative  royalties,  etc.). 
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FOREWORD 


In  order  to  use  mineral  resource  terms  with  precision  and  com¬ 
mon  understanding  and  to  compare  resource  data  effectively,  a 
joint  U.S.  Bureau  of  Mines  and  U.S.  Geological  Survey  work 
group  developed  a  standardized,  definitive,  broadly  applicable 
classification  system  to  derive  uniform,  coordinated  resource  esti¬ 
mates.  This  report  presents  the  results  of  the  work  group  that 
developed  the  basic  terms  of  mineral  resource  classification.  Other 
chapters  in  this  series  will  present  classification  terms  for  specific 
commodities. 


Thomas  V.  Falkie 
Director,  Bureau  of  Mines 


V.  E.  McKelvey 
Director,  Geological  Survey 
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MINERAL  RESOURCE  CLASSIFICATION  SYSTEMS  OF  THE 
U.S.  BUREAU  OF  MINES  AND  U.S.  GEOLOGICAL  SURVEY 


PRINCIPLES  OF  THE  MINERAL 
RESOURCES  CLASSIFICATION  SYSTEM 
OF  THE  U.S.  BUREAU  OF  MINES 
AND  U.S.  GEOLOGICAL  SURVEY 


GENERAL  DEFINITION  OF  MINERAL  AND  ENERGY 

RESOURCES 

The  dictionary  definition  of  resource  “something  in  reserve  or 
ready  if  needed"  has  been  extended  for  mineral  and  energy  re¬ 
sources  to  comprise  all  materials  surmised  to  exist  having  present 
or  future  values.  In  geologic  terms  a  mineral  or  energy  resource  is 
a  concentration  of  naturally  occurring  solid,  liquid,  or  gaseous  ma¬ 
terials  in  or  on  the  Earth’s  crust  in  such  form  that  economic  ex¬ 
traction  of  a  commodity  is  currently  or  potentially  feasible.  Ma¬ 
terial  classified  as  a  reserve  is  that  portion  of  an  identified  re¬ 
source  producible  at  a  profit  at  the  time  of  classification. 

Total  Resources  are  materials  that  have  present  or  future  value 
and  comprise  identified  or  known  materials  plus  those  not  yet 
identified,  but  which  on  the  basis  of  geologic  evidence  are  pre¬ 
sumed  to  exist. 

PHILOSOPHIC  BASIS  FOR  A  RESOURCE  CLASSIFICATION 

Public  attention  usually  is  focused  on  current  economic  avail¬ 
ability  of  mineral  or  energy  materials  (reserves).  Long-term  pub¬ 
lic  and  commercial  planning,  however,  must  be  based  on  the 
probability  of  geologic  identification  of  resources  in  as  yet  undis¬ 
covered  deposits  and  of  technologic  development  of  economic 
extraction  processes  for  presently  unworkable  deposits.  Thus,  all 
the  components  of  Total  Resources  must  be  continuously  re¬ 
assessed  in  the  light  of  new  geologic  knowledge,  of  progress  in 
science,  and  of  shifts  in  economic  and  political  conditions. 

Another  requirement  of  long-term  planning  is  the  weighing  of 
total  or  multi-commodity  resource  availability  against  a  particular 
need.  To  achieve  this  the  general  classification  system  must  be 
uniformly  applicable  to  all  commodities  so  that  data  for  alternate 
or  substitute  commodities  can  be  compared. 
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MINERAL  RESOURCE  CLASSIFICATION  SYSTEMS 


To  serve  these  planning  purposes  Total  Resoures  are  classifu 
both  in  terms  of  economic  feasibility  and  of  the  degree  of  geolog 
assurance.  The  factors  involved  are  incorporated  in  figure  1 
provide  a  graphic  classification  of  Total  Resources. 

General  guides  for  the  use  of  this  classification  system  are  ; 
follows : 

1.  Resource  categories  and  definitions  in  the  classification, 
specified  in  the  glossary,  should  be  applicable  to  all  naturally  c 
curring  concentrations  of  metals,  nonmetals,  and  fossil  fuels.  T> 
categories  may  be  subdivided  for  special  purposes. 

2.  Definitions  may  be  amplified,  where  necessary,  to  make  the 
more  precise  and  conformable  with  accepted  usage  for  particuf 
commodities  or  types  of  resource  evaluations. 

3.  Quantities  and  qualities  may  be  expressed  in  a  variety 
terms  and  units  to  suit  different  purposes,  but  must  be  clear 
stated  and  defined. 

,  GLOSSARY  OF  RESOURCE  TERMS 

Resource. — A  concentration  of  naturally  occurring  solid,  liqui 
or  gaseous  materials  in  or  on  the  Earth's  crust  in  such  for 
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Figure  1. — Classification  of  mineral  resources. 
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that  economic  extraction  of  a  commodity  is  currently  or 
potentially  feasible. 

Identified  resources. — Specific  bodies  of  mineral-bearing  material 
whose  location,  quality,  and  quantity  are  known  from  geo¬ 
logic  evidence  supported  by  engineering  measurements  with 
respect  to  the  demonstrated  category. 

Undiscovered  resources. — Unspecified  bodies  of  mineral-bearing 

material  surmised  to  exist  on  the  basis  of  broad  geologic 

% 

knowledge  and  theory. 

Reserve. — That  portion  of  the  identified  resource  from  which  a 
usable  mineral  and  energy  commodity  can  be  economically 
and  legally  extracted  at  the  time  of  determination.  The  term 
ore  is  used  for  reserves  of  some  minerals. 


The  following  definitions  for  measured,  indicated,  and  inferred 
are  applicable  to  both  the  Reserve  and  Identified-Subeconomic 
resource  components.' 

Measured. — Reserves  or  resources  for  which  tonnage  is  computed 
from  dimensions  revealed  in  outcrops,  trenches,  workings,  and 
drill  holes  and  for  which  the  grade  is  computed  from  the 
results  of  detailed  sampling.  The  sites  for  inspection,  sam¬ 
pling,  and  measurement  are  spaced  so  closely  and  the  geologic 
character  is  so  well  defined  that  size,  shape,  and  mineral  con¬ 
tent  are  well  established.  The  computed  tonnage  and  grade 
are  judged  to  be  accurate  within  limits  which  are  stated,  and 
no  such  limit  is  judged  to  be  different  from  the  computed 
tonnage  or  grade  by  more  than  20  percent. 

Indicated. — Reserves  or  resources  for  which  tonnage  and  grade 
are  computed  partly  from  specific  measurements,  samples,  or 
production  data  and  partly  from  projection  for  a  reasonable 
distance  on  geologic  evidence.  The  sites  available  for  inspec¬ 
tion,  measurement,  and  sampling  are  too  widely  or  otherwise 
inappropriately  spaced  to  permit  the  mineral  bodies  to  be 
outlined  completely  or  the  grade  established  throughout. 
Demonstrated. — A  collective  term  for  the  sum  of  measured  and 
indicated  reserves  or  resources. 

Inferred. — Reserves  or  resources  for  which  quantitative  estimates 
are  based  largely  on  broad  knowledge  of  the  geologic  charac- 


i  The  term#  proved,  probable,  anil  possible  (used  by  the  industry  and  economic  evalua¬ 
tion*  of  ore  in  specific  deposits  or  districts)  commonly  have  been  used  loosely  and  inter- 
chanceably  with  the  terms  measured,  indicated,  or  inferred  ( used  by  the  .Department  of  the 
Interior  mainly  for  regional  or  national  estimates).  The  terms  '•proved  and  measured 

are  essentially  synonymous.  The  terms  ‘probable”  and  -possible.”  however,  are  not  synony¬ 
mous  with  “Indirmled”  and  •‘infernal."  ”  Probable"  and  '‘possible'  describe  estimate*  of 
partly  sampled  deposits— in  some  definitions,  for  example.  '  probable  la  used  to  describe 
dep.iita  sampled  on  two  or  three  side*,  and  "possible”  for  deposits  sample.!  only one 
in  the  Bureau-Survey  definitions,  both  would  be  described  by  the  term  indicated. 
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ter  of  the  deposit  and  for  which  there  are  few,  if  any  sample^ 
or  measurements.  The  estimates  are  based  on  an  assumed 
continuity  or  repetition,  of  which  there  is  geologic  evidence 
his  evidence  may  include  comparison  with  deposits  of  similai 
type.  Bodies  that  are  completely  concealed  may  be  included  i! 
here  is  specific  geologic  evidence  of  their  presence.  Estimates 
0 ;  ^ferred  reserves  or  resources  should  include  a  statement 

ot  the  specific  limits  within  which  the  inferred  material  may 

lie. 


Identified-Subeconomic.— Resources  that 

may  become  so  as  a  result  of  changes 
conditions. 


are  not  Reserves,  but 
in  economic  and  legal 


Paramarginal.  The  portion  of  Subeconomic  Resources  that  (1) 
borders  on  being  economically  producible  or  (2)  is  not  com¬ 
mercially.  available  solely  because  of  legal  or  political 
circumstances. 

Submarginal — The  portion  of  Subeconomic  Resources  which 
would  require  a  substantially  higher  price  (more  than  1.5 
times  the  price  at  the  time  of  determination)  or  a  major  cost- 
reducing  advance  in  technology. 

Hypothetical  resources.— Undiscovered  resources  that  may  rea¬ 
sonably  be  expected  to  exist  in  a  known  mining  district  under 
known  geologic  conditions.  Exploration  that  confirms  their 
existence  and  reveals  quantity  and  quality  will  permit  their 

reclassification  as  a  -Reserve  or  Identified-Subeconomic 
resource. 


Speculative  resources.— Undisovered  resources  that  may  occur 
either  in  known  types  of  deposits  in  a  favorable  geologic 
setting  where  no  discoveries  have  been  made,  or  in  as  yet 
unknown  types  of  deposits  that  remain  to  be  recognized. 
Exploration  that  confirms  their  existence  and  reveals  quan¬ 
tity  and  quality  will  permit  their  reclassification  as  Reserves 
or  Identified-Subeconomic  resources. 


AREAS  OK  RESPONSIBILITY  AND  OPERATIONAL 

PROCEDURES 

U.S.  Bureau  oi  Mines.— The  Bureau  appraises,  analyzes,  and  pub¬ 
lishes  reserve  estimates  from  base  data  supplied  by  the  min¬ 
eral  and  energy  materials  industry,  the  U.S.  Geological 
Survey,  and  other  governmental  agencies.  The  Bureau  judges 

commodity  recoverability  on  existing  economic  and  legal 
factors. 
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U.S.  Geological  Survey. — The  Survey  appraises,  analyzes,  and 
publishes  estimates  of  Total  Resources.  It  reports  such  meas¬ 
urable  parameters  of  significance  to  resource  evaluation  as 
location,  quality,  quantity,  and  situation  of  Identified 
resources. 

Annual  Resource  Summation. — The  U.S.  Bureau  of  ivtines  and 
U.S.  Geological  S.urvey  will  confer  and  agree  annually  on 
estimates  in  all  of  the  resource  categories  defined  above. 
These  data  will  be  in  Bureau  or  Survey  publications  and  will 
be  available  for  inclusion  in  the  Secretary’s  Annual  Report 
required  by  the  Mining  and  Minerals  Policy  Act  of  19/0. 

Ad  Hoc  Joint  Conferences. — The  Directors  will  convene  ad  hoc 
joint  work  groups  to  resolve  problems  in  the  resource  area. 


■  ' 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 


GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist’s  Office 
345  Middlefield  Road 
Menlo  Park,  California  94u25 


March  10,  1973 


Memorandum 

To: 

From: 

Subject: 


File 

Supervisory  Geologist,  Non-Energy  Minerals  Section 
Prospectively  Valuable  -  Terminology 


In  order  to  eliminate  some  of  the  confusion  and  frustration  of  the 
"Prospectively  Valuable"  vs.  "Valuable  Prospectively"  terminology, 
I  called  Larry  Godwin,  the  new  Branch  Chief  for  Mineral  and  Water 
Power  Classification,  and  was  told  and  I  quote,  "the  correct 
terminology  is  prospectively  valuable’.’. 

According  to  Mr.  Godwin,  the  terminology  has  changed  from  the 
original  "Prospectively  Valuable"  to  "Valuable  Prospectively"  and 
now  back  to  "Prospectively  Valuable".  Unfortunately,  the  term  was 
wrongly  used  in  the  recent  United  States  v.  Bards ley  case  and  also 
in  a  recent  memo  signed  by  Mr.  Godwin.  Nevertheless,  the  proper 
term  is  "Prospectively  Valuable".  Mr.  Godwin  was  going  to  contact 
our  office  again  to  inform  the  writer  whether  an  instruction  memo 
from  Mr.  Baterman  exists  on  this  topic.  \  ^ 

Peter  Oberl i ndacher 


cc:  Conservation  Manager,  Western  Region 


i 


f-'nited  States  Department  of  die  Interior 

GEOLOGIOa  t 


June  10,  1975 


geological  b'URVEy 

issi' s?«ir*'  ssndi"3 

•  *• 

Memorandum 

T°:  Assistant  Division  Chief,  Resource  F  ;  .  ' 

Fr“:  ttlef,  Branch  of  din.™]  1  teter  class-”1'0” 

^  w  aMmin,  - 

Submitted  herewith  is  .  gep.sed  . 

Conservation  V~~ -  bj 

Instructions  ,„r  ‘ 

formalin  lass  if  i^a^ion^^^^^^^^^^^^ili-md 


^'/4/ 


Enclosure 


Andrew  F.  Bateman,  Jr 

C7.fi,?SSnf  S  **- 
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Memorandum  .  . 

•  Central  Region 

To:  Regional  Conservation  Managers,  Eastern  Region 

Western  Region 

Area  Geologists  (Onshore) 

District  Geologists  (Onshore) 

From:  Chief,  Conservation  Division 

\ 

Subject:  Mineral  Land  Classification 

•  •  ’  *  *  *, 

*  *  i  , 

Relationship  to  Conservation  Division  Responsibilities 

Geologic  work  in  the  Conservation  Division  can  be  divided  into  four 
comprehensive  categories: 

1.  Accumulation  of  basic  geologic  data 

2.  Mineral  land  classification 

3.  Mineral  land  evaluation 

4.  Lease  management  support 

Most  of  the  field  work  and  much  of  the  other  work  of  the  field  offices 
is  directed  toward  the  collection  of  basic  geologic  data  which,  in 
effect,  is  an  inventory  of  the  leasable  mineral  resources  in  public, 

acquired  and  Indian  lands.  Basic  geologic  data  include  but  are  not 
limited  to: 

1.  Compilation  of  existing  data  from: 

a.  Published  literature,  theses,  and  unpublished  reports. 

b.  Files  of  area  and  district  geologists,  area  mining  super¬ 
visors,  and  other  USGS  offices. 

c.  State  agencies  and  industry. 

d.  Lithologic  and  electric  logs  of  tests  for  oil  and  gas, 
water  wells  and  seismic  shot  holes. 

2.  Geologic  mapping  by  quadrangle  or  by  strip  maps  and  geologic 
^  examination  of  specific  tracts. 

Drilling  and  electric  logging  to  supplement  mapping. 

Collection  of  samples  from  outcrops  and  formations  bearing 
leasable  minerals  drilled  by  tests  for  oil  and  gas.  (In 
most  wells,  beds  containing  coal  and  some  of  the  other 
leasable  minerals  are  at  rather  shallow  depth,  and  are 


3. 

4. 
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penetrated  before  surface  casing  is  set.)  Hence,  Geological  ' 
Survey  personnel  must  be  on  the  rig  at  the  time  these  beds 
are  drilled,  make  their  own  depth  measurements  and  grab 
their  own  samples.  . 

5.  Collection  and  preparation  of  samples  for  analyses  to 
determine  grade  and  purity  of  the  material. 

From  these  data  can  be  prepared  the  following: 

1.  Geologic  maps  and  sketches  and  cross  sections. 

2.  Isopach  maps  of  beds  of  leasable  material. 

3.  Structure  contour  maps.- 

4.  Overburden  maps.  . 

5.  Tables  showing  chemical  composition  and  quality  of  each  leasable 
-  material. 

6.  Quantity  estimates  of  the  resources  of  each  leasable  material. 

7.  Township  reports. 

3.  Reports  for  publication. 

The  work  of  mineral  land  classification,  mineral  land  evaluation,  and 
lease  management  support  can  be  undertaken  only  after  at  least  some  of 
these  basic  data  have  been  acquired. 


Development 

• 

The  classification  activities  of  the  Conservation  Division  are  derived 
from  the  organic  act  creating  the  Geological  Survey  (March  3,  1879, 

20  Stat.  377-394)  which  charged  the  Director  with  "the  classification 
of  the  public  lands,  and  examination  of  the  geological  structure, 
mineral  resources,  and  products  of  the  national  domain."  Subsequent 
statutes  have  modified  or  extended  the  classification  function. 

In  the  early  days  of  this  century,  the  need  to  insure  appropriate 
disposition  of  the  Federal  lands  and  to  secure  the  highest  use  of  the 
Federal  estate  greatly  increased  scientific  mineral  land  classification 
by  the  United  States  Geological  Survey  and  made  it  an  integral  part  of 
the  administration  of  the  Federal  lands. 


Definition  and  Purpose 

Mineral  land  classification  is  the  delineation  of  those  lands  that 
contain  or  may  contain  deposits  of  the  leasable  minerals,  whether  or 
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not  they  are  capable  of  being  exploited  under  today's  economic  conditions. 
The  essential  consideration  is  that  all  lands  be  included  that  are 
valuable  for  prospecting  or  that  contain  leasable  minerals  that  at  some 
time  in  the  future  may  prove  to  be  of  economic  value.  Hence,  classification 
is  directed  toward  defining  our  potential  leasable  mineral  resource  lands 
and  furnishing  land  managing  agencies  with  geologic  information  useful 
in:  (1)  planning  for  future  use  of  the  leasable  minerals;  (2)  determining 
alternatives  in  multiple  use  of  the  Federal  lands;  (3)  retaining  valuable 
mineral  rights  in  disposal  actions,  and  (4)  inventorying  our  resource 
potential 

The  classification  of  a  tract  of  land  as  mineral  or  nonmineral  is  based 
on  the  geology  of  the  area  and  the  intrinsic  value  of  the  deposit  with 
respect  to  quality,  thickness  and  depth.  Hence,  the  purpose  of  classify¬ 
ing  the  Federal  lands  is  to  define  the  areal  and  depth  limits  of  each 
of  the  leasable  minerals  so  as  to  make  a  scientific  estimate  of  the 
amount  and  quality  of  the  resource  that  is  available.  '  •- 

The  first  step  in  the  classification  procedure  is  the  withdrawal  of 
lands  containing  leasable  mineral  from  entry,  exchange  or  sale  under 
the  Withdrawal  Act  of  1910.  Next,  classification  standards  are  established 
for  each  leasable  mineral.  Since  only  the  ultimate  use  of  the  material  is 
important,  these  standards  set  minimum  limits  on  the  intrinsic  factors  of 
thickness,  quality  and  areal  extent  and  maximum  limits  on  depth. 


Classification  Actions 


Classification  actions  may  be  formal  or  informal. 

Informal  Classification 


The  principal  informal  classification  action  is  the  delineation  of  lands 
valuable  prospecti vely  for  the  various  leasable  minerals.  This  classifi¬ 
cation  is  used  to  cover  areas  where  geologic  information  is  not  sufficient 
for  formal  classification.  Lands  valuable  prospecti vely  for  a  leasable 
mineral  are  defined  as  those  lands  for  which  presently  available  geologic 
information  suggests  that  the  leasable  mineral  in  question  may  be  present 
in  sufficient  quantity  and  of  such  quality  as  to  meet  current  classifica¬ 
tion  standards:  This  definition  applies  very  well  to  bedded  deposits  of 
solid  substances  such  as  coal  or  phosphate,  but  is  not  so  suitable  for 
fluids  such  as  oil  and  gas  or  for  geothermal  resources 
definition  was  furnished  the  Committee  oh  Interior  and 
by  a  letter  dated  June  20,  1967: 


The  following 
Insular  Affairs 
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The  term  valuable  prospectively  for  oil  and  gas  is  used  by  the. 

U.S.  Geological  Survey  relative  to  areas  where  geologic  conditions, 
offer  some  possibility  for  the  occurrence  of  oil  and  gas  but  their 
presence  has  not  been  established.  In  classifying  the  lands  as  -  ..* 

valuable  prospectively,  it  is  recognized  that  the  degree  of  value 
*  may  vary  from  near  zero  to  near  certainty  depending  on  such  fac¬ 
tors  as  the  nature  of  the  rocks,  extent  of  dissection  by  erosion, 
and  proximity  to  production  or  previously  drilled  exploratory, 
wells.  From  this,  it  is  evident  that  the  petroleum  province  is 
an  established  concept  in  classification  of  oil  and  gas  lands 
for  purposes  of  retention  of  Federal  mineral  rights  upon  disposal 
of  public  lands. 

At  the  present  time  the  following  criteria  are  used  in  delineating  lands 
valuable  prospectively  for  oil  and  gas:  ..  . 

1.  A  section  of  sedimentary  rocks  either  marine  or  nonmarine 
1,000  feet  or  more  in  thickness. 

2.  The  sedimentary  strata  have  not  been  metamorphosed  to  the 
extent  that  any  oil  or  gas  has  been  driven  off. 

3.  The  sediments  have  not  been  intruded  by  igneous  rocks  to 
the  extent  that  there  are  no  prospects  for  oil  and  gas. 

4.  The  fact  that  the  rocks  may  now  be  under  a  thick  cover  of 
lava,  alluvium,  lacustrine  deposits,  glacial  debris  or  other 
type  of  deposit  does  not  eliminate  them. 

According  to  U.S.  Geological  Survey  Circular  647,  a  geot-hermal  resources 
province  (GRP)  similar  in  concept  to  a  petroleum  province  is  necessary 
to  define  those  areas  valuable  prospecti vely  for  geothermal  steam  and 
associated  geothermal  resources.  A  geothermal  resources  province  is 
an  area  in  which  higher  than  normal  temperatures  of  the  waters. are  likely 
to  occur  with  depth  and  there  is  a  reasonable  possibility  of  finding 
reservoir  rocks  that  will  yield  steam  or  heated  fluids  to  we i 1 s .  In 
most  prospective  areas,  data  on  geothermal  gradients  and  conductive  heat 
flow  are  scarce.  Adequate  temperature-depth  data  exist  only  in  sedi¬ 
mentary  basins  that  have  been  extensively  explored  for  oil  and  gas. 

Most  of  these  basins  are  characterized  by  nearly  "normal"  geothermal 
gradients  rather  than  the  abnormally  high  rates  needed  for  development 

of  geothermal  energy. 

Current  Status 

Many  of  the  determinations  of  lands  valuable  prospectively  for  a  leasable 
mineral  new  in  effect  were  made  in  haste  under  considerable  pressure. 
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Quite  often  the  state  geologic  map  was  used  as  a  basis  and  the  state 
base  map  on  a  scale  of  1:500,000  was  used  as  a  base.  These  maps  are 
no  longer  adequate. 

Instructions  for  Revision 

All  current  determinations  of  lands  valuable  prospecti vely  for  a  leasabl* 
mineral  should  be  reviewed  and  considered  for  revision.  First  priority 
should  be  given  to  lands  inside  known  leasing  areas,  making  certain  that 
all  are  withdrawn,  classi fied(or)'val uable /prospecti vel  v  for  the  leasable 

mineral  under  consideration,  yfocedure^for  the  revision  or  establish- 

ment  of  lands  valuable  prospectively  for  a  leasable  mineral  are: 

1.  .  Make  a  study  of  published  geologic  literature,  field  data 

and  other  data  in  the  files  of  the  various  Conservation 
Division  offices  or  data  available  from  other  divisions 
of  the  Geological  Survey,  state  agencies  and  industry.  -/ 

2.  Outline  the  areas  involved  in  original  determinations  and 
revision  on  the  1:250,000  map  scale.  A  base  map  showing 
the  land  net,  drainage,  roads,  etc.  for  any  area  desired 
can  be  obtained  from  the  Chief,  Branch  of  Mineral  S  Water 
Classification. 

3.  Prepare  a  memorandum  in  the  format  of  Exhibit  1  to  the  Area 
Geologist,  who  will  appoint  a  reviewer.  After  review  the 
Area  Geologist  will  give  final  approval.  Copies  will  be 
submitted  to  the  Regional  Manager,  Chief,  Conservation  Division 
and  Chief,  Branch  of  Mineral  and  Water  Classification.  The 
latter  will  monitor  the  determinations  for  conformity  to  Qivisic 
policy  and  for  consistency  from  one  area  to  another. 


Formal  Classification 

At  the  present  time,  emphasis  of  field  work  is  on  obtaining  basic  data 
needed  for  the  establishment  of  known  leasing  areas,  especially  coal. 
However,  these  data  should  include  sufficient  information  for  the 
classification  of  the  lands  involved.  Only  lands  that  have  been  classi¬ 
fied  mineral  should  be  placed  in  a  known  leasing  area. 

In  our  haste  to  establish  known  coal  leasing  areas  during  the  past  two 
years,  lands  withdrawn  for  coal,  lands  classified  noncoal  and  lands  not 
valuable  prospectively  for  coal  have  been  included.  Highest  priority 
should  be  given  to  a  review  of  all  extant  known  leasing  areas  and  the 
classification  or  reclassification  of  any  such  lands. 


I 
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Instructions  " 

t  *  *  * 

As  basic  geologic  data  become  available  on  specific  areas,  a  review 
should  be  made  to  determine  which  lands  contain  one  or  more  leasable 
mineral  commodities  in  sufficient  quantity  and  quality  to  meet  classi¬ 
fication  standards  for  that  commodity.  Preferably  this  review  should 
be  conducted  by  the  geologist  or  geologists  who  did  the  field  mapping 
and  collected  other  basic  data.  Classification  shall  be  made  by  / 
quarter-quarter  section,  surveyed  tract  or  lot.  A  township  classifi¬ 
cation  plot.  Exhibits  2  and  3>  and  minutes  of  the  Mineral  Land  Classifi¬ 
cation  Committee  in  the  format  of  Exhibit  4  are  prepared.  Since  minutes 
are  open  for  public  inspection,  no  direct  reference  to  proprietary 
information  should  be  made.  ' 

Paragraphs  3  and  4  should  very  briefly  summarize  the  more  complete 
information  in  the  township  report.  Paragraphs  6  through  N  also  should 
be  brief  and  should  emphasize  the  factors  that  determine  which  sections 
and  subdivisions  should  be  classified  mineral  or  nonmineral.  Since  the 
Area  Geologist’is  responsible,  he  should  examine  the  minutes  carefully 
before  he  signs  as  Chairman  of  the  Committee.  He  submits  the  minutes 
together  with  the  appropriate  classification  plats  to  the  Regional  Manager 
who  appoints  a  geologist  to  review  the  minutes  and  plats  and,  when  satis¬ 
factory,  submits  them  to  the  Chief,  Conservation  Division  through  the 
Chief,  Branch  of  Mineral  and  Water  Classification,  who  monitors  them 
for  uniformity,  prepares  a  mineral  land  classification  order  and  memorand 
for  the  Director's  signature  transmitting  copies  of  the  order  to  the 
Federal  Register  and  to  the  Bureau  of  Land  Management. 

Records 

The  Chief,  Branch  of  Mineral  and  Water  Classification  will  maintain  a 
system  of  records  and  maps  showing  the  status  of  withdrawn,  classified 
and  valuable  prospecti vely  lands.  It  will  be  his  responsibi 1 i ty  to 
inform  the  Regional  Managers  and  Area  Geologists  of  any  discrepancies 
along  state  or  regional  boundaries  and  of  any  conflicts  with  Division 
pol icy. 


Chief,  Conservation  Division 

Enclosures  (4) 

Exhibit  1 
Exhibit  2 
Exhibit  3 
Exhibit  4 

cc:  Asst.  Division  Chief,  R/E 

Evaluation  Standards  &  Publications  Sec. 

Chief,  Branch  of  Min.  &  Wtr.  Classif. 


'•  \C  \;  \  r-  f"  A  C  f  VU.  CC'\  i  C« 

CZ?  —  i 

C  (  *C  •■'  \  -\>tA  V-  vAv  \  s..  tu  A  \e  \^T 


cr>  - 


c: 


(Date) 


Memorandum 


To: 


From: 


Area  Geologist 


Subject:  Revision  of  the  boundary  of  lands  in 
valuabiy""prospecti vely  for  _ 


(State) 


(commodity) 


1.  Introduction 


a.  Date  of  establishment  of  limits  of  lands  valuable  prospectively 


Cn 


b.  Revisions  with  dates. 

c .  •  Qu  a  Ti  Fy  i  n  g  sta-t-emgn-fcs 

2.  Supporting  Data  •  . 


cloCO 


A 

_  r  i  i  S'  -/»  O 

\  v,'.  C  ^  »  — 


D. 


General 

(1)  Field  work  and  office  compilations. 

(2)  Geologic  considerations. 

(3)  Estimated  resources  (when  available).  / 

_ -bearing  rocks. 

(Mineral ) 

Physical  data  on 


deposi ts 


(mineral ) 


r\C 


3.  Selected  References 


EXHIBIT  1 
Page  1 


4.  Classification  Action 


The  following  described  lands  embracing  _ acres  are 

classified  as  valuable  prospectively  (or  not  valuable  prospectively) 

for  _ ^effective  •  _ .  ••  ; 

(mineral )  (date) 


T. _ . ,  R. _ .  ,  P .  M. , 

(State) 

sec.  1 ,  etc.  .  . 


(Geologist  preparing  the  memorandum) 


Reviewed  by: _ ;  Date 

Approved  by :  -  _ . _ ;  Date 

Area  Geologist 


Enel.:  Map 

cc:  District  Geologist 
Area  Geologist 
Regional  Manager 
Chief,  Conservation  Division 
Chief,  Branch  of  Mineral  S  Water  Classification 


EXHIBIT  1 


{"State)  (Commodi  ty) 


Land  Classification  Minutes  No. 


Minutes  of  the  Mineral  Land  Classification  Committee 


Date:  _  '• ' 

Subject:  *  "  classification  of  lands  in  »  •  •  •  , 

(Commodity)  *  .  .  :  .  •  (Name  of  field  or  area) 

Tps. _ ,  Rs.v  '  'y-  '  County, 

'  _ _ .  (Meridian) 

(State) 

h 

Minutes  prepared  by:  _ '  _ 

(Include  geologist(s)  and  mining  engineer(s)  •  -  . 

-  participating  in  preparation) 

In  consultation:*''.:  :  - "  *  •  ;  '.L;  *  -  -  " 


(Out!  ine) 

1.  Introduction 

a.  Area  involved,  location  and  accessibility. 

b. -  Mineral  land  withdrawal  numbers  and  approval  dates. 

(If  any  land  is  withdrawn). 

c.  Classifications  and  restorations,  with  dates. 

2.  Bases  for  committee  action 

•  *  ...  * 

a.  Field  mapping  and  field  investigations. 

b.  Geologic  maps  and  cross  sections. 

c.  Commodity  sections. 

d.  Other  published  reports  and  maps. 

3.  Physiography  :  - 

a.  Physiographic  province. 

b.  Relief. 

c.  Drainage. 

4.  General  Geology 

a.  Regional  geologic  setting. 

b.  Stratigraphy. 

c.  Structure.  . 

d.  Geologic  details  that  might  affect  mining  of  the  commodity. 


(EXHIBIT  4) 
Page  1 


The  Ccranodity 


o. 


a.  Distribution.  This  includes  the  number  of  beds,  lateral 

continuity,  areal  _ extent,  thickness  and  variations  in  . 

thickness  of  each  bed.  v  • 

b.  Partings  and  impurities  such  as  pyrite  in  coal.  •  '  '■ 

c. .  Physical  and  chemical  properties.  For  coal  give  heating  . 

value  in  Btu  per  pound  and  ki logram-calories  on  an  as 
received  basis  and  ash  and  sulfur  content  in  percent.  For  : 
phosphate,  potassium,  sodium  and  sulfur,  give  percent.  For 
oil  shale,  give  gallons  per  ton  and  liters  per  metric  ton. 

5  through  N.  Description  and  classification  by  individual  township.  . 

-  .  a.  Cite  the  withdrawal  affecting  the  lands. 

b.  Briefly  summarize  the  physiography  and  geology  of  the  township, 
and  discuss  the  stratigraphy  pertinent  to  the  mineral  occurrence. 

c.  Give  a  detailed  description  of  each  bed  containing  the  leasable 
mineral  to  be  classified  and  discuss  its  lateral  and  vertical 
variations  within  the  township. 

•  d.  On  the  basis  of  the  above  discussion,  the  following  sub¬ 
divisions  embracing  _ acres  are  classified  as _ . 

lands.  ~  *  (commodity) 


T. _ . ,  R. _ . ,  _  P.  M.,  _ 

(State) 

sec.  1.,  etc. 

a.  The  following  subdivisions  embracing  _ 

classified  as  _  land. 

(commodity)  ,  - 

T.  _  .,  R.  P .  M. , 


sec.  1.,  etc. 

The  following  subdivisions  embracing  _ acres  are  classified 

(or  reclassified)  non _ ^ _ land. 

(commodity) 

T.  . ,  R.  . ,  _  P.  M. ,  _ _ _ 

(State)" 

sec.  1,  etc. 


acres*are  re- 

s 

(State ) 


(EXHIBIT  4) 
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V 


L^I.d  Uuibll  lLQiiuli  lilIKJcOS 


rs  t  ate)  (Comnvod  i  tyT 


g.  Restoration  of  the  entire  (or  part)  township  is  recommended  by 
the  Commi  ttee.  ■  •  • 


<  * 

Submitted  and  recommended  by  the 

Commi  ttee: .... 

Geologist  (who  prepared  minutes) 

i  .  , 

Member 

^  — »  ..  .  *» 

•  «  0  •  •  * 

Geologist 

Member 

Area  Geologist 

Chairman 

Reviewed  by: 


Date 


"[Geologist  appointed  by  Regional  Manager) 


Approved  by: _ _ _  «  Date 

Chief,  Conservation  Division 

enclosures:  Classification  Plat 
Geologic  Map 


cc:  District  Geologist 

Area  Geologi st 

Regional  Manager  #  •• 

Chief,  Branch  of  Mineral  &  Water  Classification 

(if  minutes  are  on  oil  shale,  a  copy  to): 

Area  Oil  Shale  Supervisor 
Office  of  Conservation  Manager,  CR 
Bldg.  25,  Denver  Federal  Center 
Lakewood,  Colorado  80225 


Las"  page  should  not  be  a  signature  page  only.  It  should  include 
*pX:  --"or  the  next  to  last  page  should  include  some  signatures. 


(EXHIBIT  4) 
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EXHIBIT  '2 


TOWNSHIP  35  NORTH,  RANGE  13  WEST,  NEW  MEXICO  PRINCIPAL  MERIDIAN,  COLORADO 
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CLASSIFIED 

Mineral 

Nonmineiol 

Classified  by  this  oclion 

8,648 

7,037 

Roclassified  by  this  action 

40 

Prior  classification 

2,910 

- -  —I  u. 

4,337 

Total  ocros  classified  to  dale 

11.558 

11.414 

NOT  CLASSIFIED 

Not  withdrawn 

In  outstanding  withdrawal 

Rostorod  without  classification 

Total  ocres  not  classified- 

Totol  oc/es  in  township  22 ,9  72 


Classified  on  dates  shown  asi 

Mineral  I  I 

Nonmineral  |  | 

Not  classified  |  | 


New  classification  approved  by  tho  Director, 
U.  S.  Geological  Survey,-  Jnr,  i9'*u 
published  in  Federal  Register  v.  ;  p  •* /u 
Jfn.  2*,  i'1-* O  ■  ’  . 

Restored  from 

,  by  Public  Lond  Order 
published  in  Federal  Register  v.  t  p. 
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INTRODUCTION 


In  1930  the  Department  of  State  requested  the  Federal  Board  of 
Surveys  and  Maps  to  prepare  rules  and  specifications  for  descriptions 
of  tracts  of  land  appropriate  for  use  in  Executive  orders  and 
proclamations.  'I  he  preparation  of  these  specifications  was  under¬ 
taken  by  the  following  members  of  the  Board’s  Committee  on  Cadast  ral 
Surveys : 

A.  D.  Kidder,  General  Land  Office,  Chairman; 

S.  W.  Boggs,  Department  of  State; 

C.  II.  Squire,  Forest  Service; 

W.  T.  Paine,  General  Land  Office. 


The  original  edition,  entitled  “Specifications  for  Descriptions  of 
Tracts  of  Land  for  Use  in  Executive  Orders  and  Proclamations,”  was 
completed  and  published  in  1931,  and  reissued,  with  some  corrections 
as  to  procedure,  in  1941. 

I  he  functions  connected  with  the  preparation  and  presentation 
of  Executive  orders  and  proclamations,  formerly  performed  by  the 
Department  of  State,  are  now  carried  on  by  the  Division  of  the 
b  edeial  Register,  the.  National  Archives,  under  the  provisions  of  the 
Federal  Register  Act,  approved  July  26,  1935.  This  has  introduced 
certain  changes  in  procedure  and  requirements  and  has  rendered 
inapplicable  some  of  the  material  contained  in  the  first  edition. 
I*  ui  thei  expei  icnce  in  the  use  of  the  specifications  during  the  ten-year 
period  which  has  elapsed  since  their  first  publication  has  indicated 
the  need  for  additional  explanatory  text  and  examples. 

A  geneial  revision  ol  the  publication  was,  therefore,  found  advis¬ 
able,  and  the  work  was  undertaken  in  1910,  1911  and  1912  by  the 
following  members  of  (he  Board's  Committee  on  Cadastral  Surveys 
and  Maps: 


W.  II.  Richards,  General  Land  Office,  Chairman: 

S.  W.  Boggs,  Department  of  State; 

J.  E.  Burch,  Forest  Service; 

II.  C.  Mitchell,  U.  S.  Coast  and  Geodetic  Survey; 

1’.  A.  Roscndorn,  Bureau  of  Reclamation; 

J.  M.  Stewart,  Office  of  Indian  Affairs. 

The  revision  was  nearly  complete  on  March  10,  1912,  when  the 
functions  of  the  Federal  Board  of  Surveys  and  Maps  were  transferred 
to  the  Director  of  the  Bureau  of  the  Budget  by  Executive  Order  No 
9091.  The  completion  of  ibis  work  and  the  publication  of  this 
edition  were  carried  out  at  the  request  of  the  Bureau  of  (be  Budget 
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EXECUTIVE  ORDER 


Keoolations  Govekn.no  the  Preparation,  Presentation,  Fieinu  an., 
Distriuotion  op  Executive  Orders  and  Proclamations 

By  virtue  0f  and  pursm.nt.to  the  authority  vested  in  me  by  the  Fed¬ 
eral  Kegister  Act,  approved  July  2G,  1935  (49  Stut.  500),  and  as  Presi¬ 
dent  of  the  United  States,  I  hereby  prescribe  the  following  regulations 
governing  the  preparation,  presentation,  filing,  and  distribution  of 
Executive  orders  and  proclamations :  • 

L  Proposed  Executive  orders  and  proclamations  shall  be  prepared  in 
accoidance  with  the  following  requirements: 

^.sl,ltttble  t,tle  for  the  orde»‘  or  proclamation  shall  be  provided. 

m  l  nt  ,01lty  ,Under  which  the  OI'der  °r  proclamation  is  pro¬ 
mulgated  shall  he  cited  in  the  body  thereof.  1 

A"},  1‘“"ctufi0n:  capitalization,  orthography,  and  other  matters  of 

TlnitoG  Qi  ?  ",U  ‘'‘‘f  editi“"  of  the  Style  Manual  of  the 

United  otates  Government  Printing  Office. 

(? >,„Tf,e.  sP°1.lil'g  of  geographic  names  si, all  conform  to  tile  most  re¬ 
cent .official  decisions  made  pursuant  to  Executive  Orders  No  27-A  of 

f71>1934bei  4’  18J°’  N°'  3<JU’  °f  23> 1906’  und  No-  °°«0,  of  April 

(e)  Descriptions  of  tracts  of  lands  shall  conform,  so  fur  ns  prac¬ 
ticable  with  the  most  recent  edition  of  the  “Specifications  for  Descrip, 
tmirn  of  t  racts  of  Land  for  Use  in  Executive  Orders  and  Proclaim, 
tio.is  .published  by  the  Federal  Board  of  Surveys  and  Maps.* 

(/)  roposed  Executive  orders  and  proclamations  shall  be  type- 

m  iridn  “f ‘)a|)ei'  tt|>P,'°X  m“tc!y  8  ^  12*  inches> “lo.ll  have ,.  left-hand 
mill  gin  of  approximately  2  inches  and  a  right-hand  margin  of 

1  7h-  ““|  **»•"  double-spaced,  except  that  quotations, 
tabulations,  or  descriptions  of  land  may  be  single-spaced. 

1;;°7scd  K«cnlive  order  or  proclamation  shall  first  be  s„b- 
Uitted  to  the  Director  of  the  Bureau  of  the  Budget.  If  the  Director 
of  the  Bureau  of  II, »  Budget  approves  it,  he  shall  transmit  it  to  (he 

If  tlm  Afi  ]  f0''  ,"S  ™nsille,nti0n  us  t0  '"d'l  form  and  legality. 

If  the  Attorney  General  approves  it,  he  shall  transmit  it  to  the  Director 

of  tbc  Division  of  the  Federal  Register,  the  National  Archives  If  it 

the  Di.Ti  r„‘T,TnentS  °f  l>“1'»g'»ph  1  hereof,  the  Director  of 
the  Dn. sion  of  the  l.ederal  Kegister  shall  transmit  it  and  three  copies 

erul  Board' fC *S .1  r vcy  s' 1 nd*  Ma |!s  were  1011  T"e  of  the  Fetl- 

by  Executive  Order  No.  m?  ^  B*“eaU  *  “*• 
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thereof  to  the  President.  If  it  is  disapproved  by  the  Pirecjpr  of  the 
Bureau  of  the  Budget  or  the  Attorney  General,  it  shall  not  thereafter 
be  presented  to  the  President  unless  it  is  accompanied  by  the  statement 

of  the  reasons  for  such  disapproval. 

3  If  the  order  or  proclamation  is  signed  by  the  I  resident  the  origi¬ 
nal  and  two  copies  thereof  shall  he  forwarded  to  the  Director  of  111 
Division  of  the  Federal  Register  for  appropriate  action  in  confoimi  y 
with  the  provisions  of  the  Federal  Register  Act  provided, /wweve 
That  the  seal  of  the  United  States  shall  he  a#Ued to  the  origmateof 
all  proclamations  prior  to  such  forwarding.  1  he  Division  of  the  I  fed¬ 
eral  Register  shall  cause  to  be  placed  upon  the  copies  of  all  Lxcuiti 
orders  and  proclamations  the  following  notation,  to  be  signed  by 
Director  or  by  some  person  authorized  by  linn:  Ceiti  e 
copy  of  the  original.”  The  Division  of  the  Federal  Register  si  all 
number  and  shall  supervise  the  promulgation,  publication,  and  s 
tribution  of  all  Executive  orders  and  proclamations. 

4  The  Division  of  the  Federal  Register  shall  cause  a  limited  num¬ 
ber  of  copies  of  the  Executive  orders  and  proclamations  not  required 
or  authorized  to  he  filed  and  published  under  the  provisions  of  the 
Federal  Register  Act  to  be  made  available  in  slip  form  to  the  appro- 

priate  agencies  of  the  Government.  ....  XT  .•  1 

5  The  Division  of  the  Federal  Register  shall  hie  in  the  National 

Archives  the  originals  of  all  Executive  orders  and  proclamations. 

tl  The  signed  originals  and  copies  of  all  Executive  orders  and 
proclamations  heretofore  promulgated  and  now  in  the  custody  of  the 
Department  of  Stale  shall  be  transferred  to  the  National  Archives. 

7  Nothing  in  this  order  shall  lie  construed  to  apply  to  treaties, 
conventions,  protocols,  and  other  international  agreements,  or  proc¬ 
lamations  thereof  by  the  President. 

8.  This  order  shall  become  effective  on  March  12,  1930,  and  shall 
thereupon  supersede  Executive  Order  No.  6247,  of  August  10,  1!>3  . 

FRANKLIN  D  ROOSEVELT 

Tiie  White  House, 

February  18,  WJti. 

[No.  7298] 


EXECUTIVE  ORDER  9146 

Authorizing  the  Secretary  or  the  Interior  to  Withdraw  and 

Reserve  Public  Bands 

By  virtue  of  the  authority  vested  in  me  by  the  act  of  June  25, 1910, 
c.  42l,  36  Stat.  847,  and  as  President  of  the  United  States,  I  hereby 
authorize  the  Secretary  of  the  Interior  to  sign  all  orders  withdraw¬ 
ing  or  reserving  public  lands  of  the  United  States,  and  all  oideis  ie- 
volcing  or  modifying  such  orders:  Provided ,  that  all  such  oideis  shall 
have  the  prior  approval  of  the  Director  of  the  Bureau  of  the  Budget 
and  the  Attorney  General,  as  now  required  with  respect  to  proposed 
Executive  Orders  by  Executive  Order  No.  7298  of  February  18,  1936, 
and  shall  be  submitted  to  the  Division  of  the  Federal  Register  for 
filing  and  publication :  Provided ,  further ,  that  no  such  order  which 
alfects  lands  under  the  administrative  jurisdiction  of  any  executive 
department,  other  than  the  Department  of  the  Interior,  shall  be 
signed  by  the  Secretary  of  the  Interior  without  the  prior  concurrence 
of  the  head  of  the  department  or  agency  concerned. 

FRANKLIN  D  ROOSEVELT 

The  White  House, 

April  191$. 
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APPLICABLE  TO  ALL  DOCUMENTS  PILED  WITH 
FEDERAL  REGISTER 


The  requirements  of  paragraph  1  of  Executive  Order  No.  7298  are 
made  applicable  to  all  documents  required  to  be  filed  in  the  Office  of 
the  Director  of  the  Division  of  the  Federal  Register  for  publica¬ 
tion  by  Section  2.5  of  the  Federal  Register  Regulations,  effective 
August  20,  1941. 
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Chapter  I 

GENERAL  CONSIDERATIONS 

PURPOSE 


Executive  orders  ami  proclamations  containing  descriptions  of  land 
are  usually  designed  to  reserve  and  set  apart  certain  tracts  or  areas 
owned  or  controlled  by  the'Federal  Government  for  specified  public 
uses  or  purposes.  Initial  action  i9  ordinarily  taken  by  tho  bureau  or 
agency  exercising  administrative  control  or  jurisdiction  over  the  land.1 

A  proclamation  is  usually  an  announcement  by  the  President  issued 
to  carry  out  the  provisions  of  an  act  o’f  Congress.  Proclamations  are 
usually  of  wider  public  application  than  Executive  orders,  as  the 
latter  are  usually  confined  to  affairs  of  government.  All  proclama¬ 
tions  are  published  in  the  United  States  Statutes  at  Large;  proclama¬ 
tions  and  Executive  orders  are  published  in  the  Federal  Register 
under  the  provisions  of  the  act  of  July  2G,  1935  (49  Stat.  500). 

The  large  permanent  reservations  are  ordinarily  established  by 
proclamation,  while  Executive  orders  usually  involve  a  more  limited 
and  particular  purpose  and  often  are  of  a  temporary  character.  Pre¬ 
liminary  to  the  establishment  of  a  permanent  reservation  by  proclama¬ 
tion,  it  is  frequently  found  desirable  to  withdraw  temporarily  the 
public  lands  involved  for  examination  and  classification.  Subsequent 
modification  of  the  boundaries  of  such  a  reservation  may  become  neces¬ 
sary.  The  general  practice  is  to  accomplish  these  purposes  by  Execu¬ 
tive  order  or  Public  Land  order. 

In  some  cases  tho  authorizing  legislation  specifies  the  manner  in 
which  the  action  shall  be  taken.  The  national  monuments  are  estab¬ 
lished  by  proclamation,  as  required  by  the  act  of  June  8, 1900  (34  Stat. 
225).  The  national  forests  are  established  by  proclamation  under 
the  provisions  of  tho  act  of  March  3,  1891  (2G  Stat.  1103),  except  in 
those  States  where  their  creation  other  than  by  act  of  Congress  is 
prohibited.  If  not  specified  by  statute,  the  accepted  practice  should 
be  followed. 

AUTHORITY 

The  President  has  the  power  to  reserve  or  withdraw  lands  owned 
or  controlled  by  the  Federal  Government  for  public  purposes.  In 


*Hy  Executive  Order  No.  I)H0,  duted  April  24.  1942,  the  Secretary  of  the  Interior  was 
authorized  to  alga  all  ordera  withdrawing  or  reserving  public  landa  of  the  United  States 
and  all  ordera  revoking  or  modifying  auch  ordera.  Such  ordera  ure  designated  “Public 
Laud  Ordera"  and  are  prepared  in  accordance  witli  the  requirements  of  puragruph  1  of 
Executive  Order  No.  7298.  dated  Eehruary  18.  1930. 
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the  ease  of  Cri&ur  v.  McDowell 
Supreme  Court  stated: 


(6  Wall.  381) 


the  United  States 


Prom  un  early  period  In  (lie  history  of  the  government  It  has  been  the  practice 
of  the  President  to  order,  from  time  to  time,  ns  the  exigencies  of  the  public 
service  required,  parcels  of  land  belonging  to  the  United  States  to  be  reserved 
from  sale  and  set  apart  for  public  uses.  The  authority  of  the  President  in  this 
respect  is  recognized  in  numerous  ucts  of  Congress. 

See  also  United  States  v.  Midwest  Oil  Co.  (236  U.  S.  459). 

The  act  of  June  25,  1910  (36  Stat.  847),  as  amended  by  the  act  of 
August  24,  1912  (37  Stat.  497),  generally  referred  to  as  the  With¬ 
drawal  Act,  reads  in  the  part  pertinent  to  the  present  subject  as 
follows: 


That  the  President  may,  at  any  time  in  his  discretion,  temporarily  withdraw 
from  settlement,  location,  sale  or  entry,  any  of  the  public  lands  of  tire  United 
States  including  the  District  of  Alaska  and  reserve  the  same  for  wuter-power 
sites,  irrigation,  classification  of  lands,  or  other  public  purposes  to  be  specified 
in  the  orders  of  withdrawals,  and  such  withdrawals  or  reservations  shall  remain 
in  force  until  revoked  by  him  or  by  an  Act  of  Congress. 

Sko.  2.  That  all  lands  withdrawn  under  the  provisions  of  this  Act  shall  ut  all 
times  be  open  to  exploration,  discovery,  occupation,  and  purchuse,  under  the 
mining  laws  of  the  United  States  so  far  as  the  same  apply  to  metalliferous 
minerals,  oil,  gas  and  phosphates:  *  *  * 

In  an  opinion  dated  June  4,  1941  (40  Op.  A.  G.  20),  the  Attorney 
General  approved  the  legality  of  a  proposed  Executive  order  with¬ 
drawing  under  the  general  authority  of  the  President  certain  public 
lands  for  a  permanent  reservation  freed  of  the  operation  of  the 
mining  laws,  lie  held  that  the  act  of  June  25,  1910,  supra,  expressly 
authorized  the  President  to  make  temporary  withdrawals  of  public 
lands  for  certain  public  purposes  contemplated  by  that  act  subject 
to  the  mining  laws  but  “that  the  power  of  withdrawal  and  reservation 
for  permanent  public  uses,  properly  exercised,  remains  and  is  inde¬ 
pendent  of  the  Withdrawal  Act  of  1910,  *  * 


PREPARATION  AND  REVIEW 


Drafts  of  proposed  orders  should  be  carefully  prepared  with  proper 
regard  for  established  good  usage  as  to  terminology,  phraseology, 
punctuation,  arrangement,  and  paragraphing.  The  description  of  the 
tract  or  tracts  of  land  involved  should  be  technically  competent, 
definite,  and  susceptible  of  only  one  interpretation.  It  should  furnish 
sufficient  information  for  the  identification  of  the  land  on  the  ground. 

The  originating  bureau  or  agency  is  responsible  for  the  authen¬ 
ticity  and  accuracy  of  the  data  upon  which  the  land  descriptions  are 
based.  Field  notes  and  plats  of  the  basic  surveys  or  copies  of  deed 
records,  together  with  maps  or  diagrams  showing  the  lands  referred 
to,  should  be  available  for  consultation  and  reference. 

Land  descriptions  should  be  reviewed  by  an  officer  qualified  to  pass 
upon  the  technical  sufficiency  and  form  thereof,  who  has  access  to  the 


basic  survey  data  and  other  records  from  which  the  draft  of  the 
proposed  order  was  prepared.  The  review  should  also  take  into 
consideration  the  acceptability  and  practicability  of  the  boundaries 
from  the  standpoint  of  the  administrative  agency. 


TYRES  OF  DESCRIPTIONS 

Descriptions  of  land  in  Executive  orders  and  proclamations  are 
of  two  general  types: 

(a)  Those  cases  when*  the  location  and  limits  of  a  tract  or  tracts 
are  described  in  specific  terms  by  naming  its  boundaries;  generally 
termed  a  metes-and-bounds  description. 

( l> )  Those  cases  where  the  lands  are  described  by  reference  to 
designated  subdivisions  based  upon  surveys  of  official  character  and 
shown  upon  plats  or  maps  filed  in  a  public  office  of  record. 

The  type  first  mentioned  is  discussed  in  Chapter  IV. 

DESCRIPTION  BY  REFERENCE  TO  OFFICIAL  RECORDS 

The  second  type  of  description  referred  to  in  the  preceding  para¬ 
graph  was  considered  by  the  United  States  Supreme  Court  in  the 
case  of  Oragin  v.  Powell  (128  U.  S.  691,  696),  from  which  the  follow¬ 
ing  is  quoted  : 

It  is  n  well  settled  principle  tliut  when  lands  are  granted  according  to  an 
official  plat  of  the  survey  of  such  lands,  the  plat,  itself,  with  all  Us  notes, 
lines,  descriptions,  and  laud  marks,  becomes  as  much  a  part  of  the  grant  or 
deed  by  which  they  were  conveyed,  and  controls  so  fur  as  limits  are  concerned, 
as  If  such  descriptive  features  were  written  out  upon  the  fa^  of  the  deed  or 
grant  itself. 

This  fundamental  principle  finds  wide  application  in  the  descrip¬ 
tion  of  lands  located  in  the  original  public  domain  and  surveyed 
under  the  rectangular  system  of  surveys.  Because  of  the  large 
volume  of  Executive  orders  and  proclamations  involving  lands  in  the 
public-land  States,  Chapter  III  is  devoted  to  the  land  descriptions, 
based  on  the  official  plats  of  that  system. 

This  type  of  description  is  also  used  in  connection  with  other 
kinds  of  official  surveys  by  specifying  designated  subdivisions  of  such 
surveys,  which  are  shown  upon  plats  filed  in  a  public  oflice  of  record. 
For  example,  parcels  may  be  described  by  lot  and  block  number  of 
a  city  or  townsite  subdivision,  based  upon  a  properly  identified 
official  plat. 

Descriptions  based  on  recorded  plats  and  maps  of  the  character 
just  referred  to  by  designation  of  subdivision  shown  thereon  should 
identify  the  particular  plat  or  map  by  title  and  date,  giving  the  name 
and  location  of  the  place  of  record  as  well  as  the  approving  or  cer¬ 
tifying  authority. 


Chapter  II 


FORM  AND  ARRANGEMENT 

Executive  Order  No.  7298  of  February  18,  193C,  under  Section 
one,  prescribes  certain  requirements  in  connection  with  the  prepara¬ 
tion  of  Executive  orders  and  proclamations.  The  following  sug¬ 
gestions  relative  to  the  form  and  arrangement  of  such  documents 
should  also  be  followed. 

1.  Title* 

The  title  should  indicate,  in  two  or  three  lines:  (a)  either  the 
purpose  or  the  content  of  the  document,  and  (b)  the  geographic  local¬ 
ity  of  the  area,  as  the  State  or  Territory,  with  further  details  of 
location  whenever  appropriate,  if  they  can  be  briefly  indicated. 

The  titles  of  Executive  orders  and  proclamations  are  usually  ar¬ 
ranged  in  three  or  more  lines  in  capital  letters,  with  no  periods  at 
the  ends  of  the  lines.  The  following  examples  show  that  in  ft 
proclamation  the  order  of  the  lines  of  the  title  is  the  exact  reverse 
of  that  in  an  Executive  order: 

(a)  EXECUTIVE  ORDER 


RESERVING  A  TRACT  OF  LAND  FOR  USE  BY  THE 
DEPARTMENT  OF  COMMERCE  AS  A  BEACON  SITE 

WASHINGTON 

(b)  ROCKY  MOUNTAIN  NATIONAL  PARK— -COLORADO 
BY  THE  PRESIDENT  OF  THE  UNITED  STATES  OF  AMERICA 

A  PROCLAMATION 


Executive  Order a 

(a)  The  initial  paragraph  begins  with  the  citation  of  authority. 
The  form  to  bo  used  is  shown  in  paragraph  3  (c). 
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<*)  Tlio  date  paragraph  at  the  end  of  the  order  is  placed  to  the 

left.  Hie  arrangement,  punctuation,  and  capitalization  should  con- 
form  to  the  following  example: 

THE  WHITE  HOUSE, 

May  1942. 


S.  Proclamations 

A  proclamation  is  written  in  more  formal  style  than  an  Executive 
order.  1  lie  following  points  should  be  noted : 

(a)  The  initial  and  immediately  succeeding  paragraphs  which 

state  the  reason  and  purpose  of  the  action  customarily  begin  with 
the  lead  word 


(i)  The  paragraph  announcing  the'-action  begins  as  follows  with 
capitalization  and  punctuation  as  indicated: 

NOW,  THEREFORE,  I,  FRANKLIN  D.  ROOSEVELT 
President  of  the  United  States  of  America, 

(c)  The  citation  of  authority  is  usually  given  in  the  samo  para- 

foUowedT  *  alte‘‘  f°™  should  be 


-  -  -  -  -  by  virtue  of  the  power  (or  au¬ 
thority)  vested  in  me  by  section  24  of  the 
act  of  March  3,  1891,  26  Stat.  1103  (U.S.C. 
title  16,  sec.  471),  _________ 

do  proclaim 


( d )  Preceding  the  date  paragraph,  the 
sentence  is  used : 


following  introductory 


-  - - *  %,%*  uu  i  my 

hand  and  caused  the  seal  of  the  United  States 
of  America  to  be  affixed. 

(«)  The  date  paragraph  is  so  typed  as  to  permit  the  placing  of  the 
seal.  1  he  ai  i  angement  and  phraseology  is  as  follows : 


- 


* 


DONE  at  the  oity  of  Washington  this  day 

of  (month)  ,  in  the 
year  of  our  Lord 
nineteen  hundred 
and  forty-two, 
and  of  the 
Independence 
of  the  United 
States  of  America 
the  one  hundred  and 
sixty-seventh* 


By  the  President: 


Secretary  of  State 


Chapter  III 

THE  PUBLIC  LAND  RECTANGULAR  SURVEYS 

TERMINOLOGY 

That  part  of  the  United  States  acquired  by  the  Federal  Government 
by  cession  from  the  States,  treaty  and  purchase,  now  embraced  in 
the  States  of  Alabama,  Arizona,  Arkansas,  California,  Colorado, 
Florida,  Idaho,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Michigan, 
Minnesota,  Mississippi,  Missouri,  Monlapa,  Nebraska,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  Ohio,  Oregon,  South  Dakota, 
Utah,  Washington,  Wisconsin,  Wyoming,  and  the  Territory  of  Alaska, 
comprised  the  original  public  domain.  The  rectangular  system  of 
surveys  has  been  extended  or  is  now  in  progress  over  this  area  as  the 
basis  for  the  identification,  administration,  and  disposal  of  the  public 
lands. 

Description  of  lands  within  the  scope  of  the  public-land  rectan¬ 
gular  surveys  should  conform  to  the  accepted  nomenclature  of  that 
system,  citing  the  name  of  the  proper  reference  meridian,  the  appro¬ 
priate  township  and  range  numbers  and,  where  necessary,  the  section 
and  sectional  subdivisions  shown  upon  the  otlicial  plats  of  survey. 
Each  reference  meridian  has  its  own  base  line;  and,  therefore,  the 
words  “and  base  line”  are  usually  omitted.  The  name  of  the  refer¬ 
ence  meridian  should  be  spelled  in  full.  If  the  lands  have  not  been 
surveyed,  the  description  should  conform  to  the  legal  subdivisions 
that  will,  when  established,  include  the  lands. 

The  Manual  of  Instructions  for  the  Survey  of  the  Public  Lands 
of  the  United  Stat  es  (Edition  of  1030),  published  by  the  General 
Land  Ollice,  gives  a  detailed  description  of  the  rectangular  system 
of  surveys  and  nomenclature.  On  page  138  of  that  publication  is  a 
table  showing  the  principal  meridians  and  base  lines.  (See  map 
facing  page  31  showing  these  lines  and  areas  governed  thereby.) 

The  township  approximately  six  miles  square,  containing  30  sec¬ 
tions,  each  one  mile  square,  numbered  from  I  to  30,  according  to  the 
plan  shown  in  l'ig.  1,  is  the  unit  of  survey.  The  section  lines  are 
usually  surveyed  from  south  to  north  and  from  east  to  west,  with  any 
excess  or  deficiency  placed  against  the  north  and  west  boundaries  of 
the  townships. 

The  section  is  subdivided  into  quarter  sections  by  straight  lines, 
connecting  established  quarter-section  corners  on  opposite  boundaries. 
This  unit  is  usually  designated  by  symbol  in  tabular  descriptions 


(lNW'/i  sec.  tu;  sec.  zz;.  me  *u-ucre  unit,  resulting  xrum  mo 

subdivision  of  quarter  sections  into  quarter-quarter  sections,  is  desig¬ 
nated  by  symbol,  as  NW^NE1^  sec.  10;  SE^NW1/^  sec.  22.  Occa¬ 
sionally  the  quarter-quarter  section  is  further  subdivided  into  its 
aliquot  parts  by  mid-point  subdivision.  The  resulting  10-acre  unit  is 
designated  by  symbol  as  N  E  *4  N  W  V4  S W %  sec.  22. 

Contiguous  units  may  be  combined.  For  example,  if  both  NW^4 
sec.  10  and  SW%  sec.  10  are  included,  the  symbol  WV2  sec.  10  is  used. 
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Figure  1. — Showing  plan  of  numbering  sections. 


Where  NEyiNW1/!  sec.  22  and  SEl/i N W x/\  sec.  22,  are  included,  the 
resulting  80-acre  unit  can  be  designated  E^NW^i  sec.  22.  In  using 
symbols,  the  usual  punctuation  is  omitted.  Note  that  the  period 
is  omitted  after  N,  NE,  S,  SE,  etc.,  and  that  there  is  no  comma 
and  no  space  between  symbols  indicating  a  quarter-quarter  section 
(NE^SEVi  sec.  10). 

The  fractional  units,  usually  resulting  from  the  subdivision  of  the 
quarter  sections  in  the  northern  tier  and  western  range  of  sections  or 
developed  because  of  the  existence  of  mcanderablc  bodies  of  water  or 
irregular  boundaries  of  claims,  are  designated  by  lot  numbers  (lot  1, 
see.  4 ;  lot  1,  sec.  15). 


A  It  lilt  E  VI  ATI  ONS 


The  words  “township” 
“south”,  “east”  or  “west” 


and  “range”  and  the  designations  “north”  or 
are  sometimes  written  in  full  when  used  in 


the  text,  but  the  land  description  itself  should  be  in  tabular  form  and 
these  terms  abbreviated  and  capitalized  where  appropriate.  The 
principal  abbreviations  are  as  follows: 


Township  (s) 

Itange(s) _ 

Section  (s)__ 

North _ 

Northeast _ 


-T.,  Tps. 
.11.,  Its. 
.see.,  sees. 
N. 

NE.,  etc. 


Where  two  or  more  township  units  are  to  be  grouped  in  the  descrip¬ 
tion,  the  plural  abbreviation  “Tps.”  should  always  be  used,  even  though 
all  the  townships  have  the  same  number  north  or  south  of  the  base 
line.  I  he  term  “range”  is  abbreviated  in  the  singular  or  plural  as  the 
meaning  may  require,  for  example: 

Tps.  3  S.,  Rs.  16  and  17  W. 

Tps.  4  and  5  N. ,  R.  14  W. 

Tps.  1,  2,  and  3  N.,  Rs.  6,  7,  and  8  W. 


$ 


PREFERRED  ORDER 


The  preferred  order  of  listing  is  to  begin  with  the  lowest-numbered 
section  in  each  township,  giving  first  the  lot  numbers  in  order,  then 
the  subdivisions  within  each  quarter  section,  in  the  order  NE,  then 
the  NW,  SW,  and  SE;  if  parts  of  the  quarter  sections  are  to  be 
described,  the  same  order  is  to  be  observed.  If  several  townships 
are  included,  the  primary  order  is  determined  by  the  range  number, 
beginning  with  the  lowest,  and  within  each  range  by  the  township 
numbers  also  beginning  with  the  lowest. 

Where  townships  north  and  south  of  the  base  line  or  east  and  west 
of  the  reference  meridian  or  both  are  involved,  the  order  of  listing 
is  optional  but  usually  follows  the  order  given  above;  namely,  first 
those  north  and  east  of  the  initial  point,  followed  by  those  north  and 
west,  south  and  west,  and  south  and  east  in  the  order  named. 

AREA 

In  some  cases,  a  statement  of  the  total  area  follows  the  description. 
If  the  lands  described  are  entirely  surveyed,  the  actual  acreage  as 
shown  upon  the  official  plats  of  survey  should  be  used.  Where  un- 
surveyed  land  is  included,  the  approximate  area  should  be  given  in 
even  acres. 

Descriptions  containing  public  land  only  should  carry  a  statement 
reading  as  follows: 

The  area  (or  ureus)  described  aggregates  (or  aggregate)  - acres. 

Where  both  public  and  nonpublic  lands  are  included,  the  following 
statement  should  be  used : 

The  areas  described,  including  both  public  and  nonpublic  lands,  aggre¬ 
gate  _ acres. 


EXAMPLES  OF  DESCRIPTIONS  OF  LANDS  BASED  UPON  TI1E  PUBLIC 
EXAMI  u  rectangular  sukveYS 


Example  No.  1 


Fourth  Principal  Meridian 
T.  31  N.,  R.  18  W.,  sep.  9,  SE1/*. 

The  area  described  contains  160  acres. 

Example  No.  2 

Fifth  Principal  Meridian 

T.  160  N. ,  R.  66  W.,  CM?1Amn/ 

sec.  6,  lots  4  to  7,  inclusive,  SEtfNWft, 

and  E‘/2SW %; 


sec . 

7; 

sec . 

17, 

Wy2SW‘/4; 

sec . 

18, 

NE1/, ; 

sec . 

20, 

WyNW1/,  and  SWA 

160  N 

. ,  R 

.  67  W. ,  sec. 

The  areas  described  aggregate  1,550.18  acres. 

Example  No.  3 


Black  Hills  Meridian 


T.  3  S. ,  R.  IE., 
sec.  8,  SE% ; 
sec.  21; 

sec.  28,  E'A,  N'/NW1/,,  and  NEtfSW1/* ; 
sec.  31,  lots  2  and  4,  NW^NE1/*,  NEtfNW1/,, 
and  SE% ; 

sec.  34,  W'/NE1/* ,  W'/2,  W'ASEASE'A,  and  WASE'A. 
T.  5  S. ,  R.  2  E. , 
sec.  17,  N% ; 
sec.  22,  N1^ ; 
sec.  34,  NJ4. 

T.  5  S. ,  R.  3  E. 

T*  6sec’.  R4,3lots  1,  2,  3,  7,  and  8,  SWtfNEK, 
S'ANW'A ,  and  SEA; 
secs.  16,  17,  and  18. 


The  areas  described,  including  both  public  and  non¬ 
public  lands,  aggregate  28,184.79  acres. 
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Example  No.  4 
Salt  Lake  Meridian 


T.  39  S.,  R.  10  W., 

sec.  31,  lots  4  to  14,  inclusive,  and 
lots  19  to  30,  inclusive. 

T.  40  S. ,  R.  10'/2  W. , 
sec.  1; 

sec.  2V  unsurveyed. 

T.  38  S.,  R.  11  W., 

secs.  31,  32,  and  33. 

T.  39  S.,  R.  11  W., 

secs.  4  to  9,  inclusive,  and  secs.  16 
to  21,  inclusive,  partly  unsurveyed; 
sec.  24,  NEJ4  and  SJ4; 

secs.  25  to  29,  inclusive,  and  secs.  33 
to  36,  inclusive. 

T.  40  S.,  R.  11  W., 

2,  3,  4,  9,  10, 


secs. 

28,  33,  and.  34. 
T.  41  S.,  R.  11  W., 
sec.  4; 
sec.  5,  E %; 
sec.  8,  NE% ; 

T. 


15,  16,  21,  22,  27, 


secs 

.  9, 

16, 

and  21. 

38  S. 

,  R. 

12  W 

•  9 

sec . 

10, 

lots 

3  to  10 

sec . 

11. 

sy2; 

sec . 

12, 

S‘/2; 

secs 

.  13 

,  14, 

and  15 ; 

sec . 

21, 

El/2; 

inclusive ; 


secs.  22  to  28,  inclusive; 

sec.  29,  lot  1  and  lots  3  to  8,  inclusive; 

secs.  33  to  36,  inclusive. 

T.  39  S.,  R.  12  W., 

secs.  1  to  4,  inclusive,  and  secs.  9  to  15, 
inclusive,  partly  unsurveyed, 
sec.  16,  E}4; 

secs.  22,  23,  and  24,  partly  unsurveyed. 

Example  No.  5 

Mount  Diablo  Meridian 

T.  45  N. ,  R.  21  E. , 

secs.  1,  2,  4,  6,  and  secs.  8  to  17. 
inclusive . 

T.  46  N. ,  R.  21  E. , 

secs.  20  to  29,  inclusive,  E%  sec.  30, 

E V2  sec.  31,  and  secs.  32  to  36,  inclusive, 

T.  46  N. ,  R.  22  E. , 

secs.  4  to  9,  inclusive,  secs.  11  to  14, 
inclusive,  and  secs.  16  to  21,  inclusive, 
partly  unsurveyed. 


±  • 


11  . 


1\  • 


W‘/2SE%  sec.  8,  E'/2  sec.  16,  VMEtf  sec.  20  unsur¬ 
veyed,  W^SWft  sec.  28,  and  secs.  29  to  32, 
inclusive. 


Example  No.  6 
Salt  Lake  Meridian 

Tps .  1,  2,  and  3  N.,  R.  14*/2  W.  ,  unsurveyed. 

Tps .  1  to  4  N.,  R.  15  W.,  partly  unsurveyed. 

T.  I  S. ,  R.  18  W.,  secs.  1  to  18,  inclusive. 

Tps.  1  to  5  S.,  R.  19  W.,  partly  unsurveyed. 

T.  6  S.,  R.  19  W.,  sec.  33  and  that  part  of  sec.  34 
lying  northwest  of  Snake  Creek. 

Example  No*  7 

Sixth  Principal  Meridian 
T.  37  N. ,  R.  67  W. , 

secs.  4  to  9,  inclusive,  secs.  16  to  21, 
inclusive,  and  secs.  28  to  33,  inclusive. 

T.  38  N. ,  R.  67  W. , 

secs.  4  to  9,  inclusive,  secs.  16  to  21, 
inclusive,  and  secs.  28  to  33,  inclusive. 

T.  39  N. ,  R.  67  W. , 

secs.  4  to  9,  inclusive,  secs.  16  to  21, 
inclusive,  and  secs.  28  to  33,  inclusive. 

T.  40  N.,  R.  67  W., 

secs.  4  to  9,  inclusive,  secs.  16  to  21, 
inclusive,  and  secs.  28  to  33,  inclusive. 

T.  41  N. ,  R.  67  W. , 

secs.  1  to  24,  inclusive,  and  secs.  28  to  33, 
inclusive . 

Tps.  42  to  44  N.,  R.  67  W. 

Tps.  37  to  44  N. ,  R.  68  W. 

Tps.  38  to  44  N.,  R.  69  W. 

Tps.  38  to  43  N. ,  R.  70  W. 

T.  44  N. ,  R.  70  W., 

secs.  1,  2,  3,  secs.  10  to  15,  inclusive, 
secs.  22  to  27,  inclusive,  secs.  34,  35, 
and  36. 


- 

' 


» 

SUBDIVISIONS  THAT  DO  NOT  CONFORM  TO  STANDARD 

SPECIFICATIONS 


In  many  of  the  very  old  surveys  under  the  rectangular  system,  espe¬ 
cially  in  the  southern  public-land  States,  the  township  subdivisions 
and  the  units  within  the  sections  do  not  conform  to  all  the  standards 
shown  above,  and  there  are  sometimes  other  complications  that  must 
receive  special  consideration  in  the  preparation  of  hind  descriptions. 
Under  such  conditions  it  is  advisable  to  obtain  a  statement  from  the 
General  Land  Ollice  relative  to  the  appropriate  terms  to  be  employed. 

DESCRIPTION  RY  PERIMETER 

The  proper  form  of  description  for  all  lands  within  the  scope  of 
the  public-land  rectangular  surveys  is  the  tabular  form  shown  in  the 
preceding  examples,  using  the  accepted  nomenclature  of  the  system. 
This  form  is  to  be  preferred  to  the  perimeter  method  of  description, 
specifying  the  boundaries  of  a  tract  by  the  bearings  and  distances  of 
its  perimeter  along  certain  township,  section,  and  minor  subdivision 
lines.  The  latter  is  in  ellect  a  metes-and-bounds  description  and 
necessitates  platting  the  tract  before  reference  can  be  made  to  the 
survey  and  tract-book  records  of  the  General  Land  Ollice.  The  use 
of  the  perimeter  form  of  description  and  variations  thereof  is  dis¬ 
cussed  in  the  chapter  on  Metes  and  Bounds. 

ADJUSTMENT  TO  SUBDIVISIONS  OF  PUBLIC  LAND  SURVEYS 

Boundaries  of  lands  within  the  scope  of  the  public-land  rectangular 
surveys  should  conform  to  the  approved  subdivisional  surveys  when¬ 
ever  practicable.  Where  withdrawals  have  been  made  in  advance  of 
survey,  the  regulations  of  the  Department  of  the  Interior  require  that 
if  possible  a  subsequent  adjustment  be  made  to  the  lines  of  legal 
subdivision. 

“Hereafter,  upon  receipt  of  the  returns  of  a  survey,  the  Commissioner 
of  the  General  Land  Ollice  shall  cause  the  tract  books  in  his  ollice  to  be 
examined  and  if  if  appears  that  any  part  of  the  area  stands  withdrawn 
in  advance  of  survey  upon  any  reeommendat  ion  of  any  bureau  of  this  or 
another  department,  he  shall  ascertain  whether  the  lands  so  withdrawn 
are  capable  of  adjustment  by  reference  to  the  legal  subdivisions  shown 
upon  the  plats  of  survey,  and  if  so,  upon  acceptance  of  the  survey,  he 
will  advise  the  proper  local  land  ollicers  of  such  adjustment,  in  order 
that  notation  thereof  may  be  made  upon  their  records.”  (42  L.  1). 
318.) 


Chapter  IV 

METES  AND  BOUNDS 

DEFINITION  OF  TERMS 


The  location  and  limits  of  a  tract  of  land  may  be  defined  by  descn  >- 
ing  its  boundaries;  by  naming  natural  or  artificial  monuments  to,  from 
or  along  which  they  run;  by  stating  the  lengths  and  directions  of  the 
lines  connecting  successive  monuments;  or  by  giving  the  boundaries 

of  abutting  tracts  of  land.  •  _ 

A  monument  jnay  consist  of  an  object  or  mark  which  serves  to  iden¬ 
tify  the  location  of  a  line  constituting  a  part  of  the  boundary  ;  it  may 
be  either  natural  such  as  a  river,  lake,  ledge  of  rock,  tree  or  ridge;  or 
artificial  such  as  a  wall,  fence,  ditch,  marked  stone  or  post. 

The  type  of  metes-and-bounds  description  most  commonly  used  in 
Executive  orders  and  proclamat  ions  is  based  upon  an  actual  survey  of 
the  tract  of  land  involved.  The  lengths  and  directions  of  the  lines 
forming  the  boundaries  are  ascertained  by  the  survey  and  the  record 
thereof  describes  the  monuments  marking  the  corners  or  angle  points. 
The  plat  and  field  notes  furnish  the  data  for  the  description. 

If  the  lines  of  an  adjoining  tract  of  land  form  a  common  boundary 
with  the  tract  in  question,  the  description  should  note  this  fact,  identi¬ 
fying  the  adjoining  tract  by  the  name  of  the  owner,  survey  designation, 

or  other  appropriate  means. 

DIRECTION  OF  LINES 

The  direction  of  a  line  in  land  surveying  is  generally  expressed  by 
giving  the  angle  from  the  meridian  1  within  one  of  the  four  quadrants, 
referred  to  either  the  north  or  the  south  point  as  may  be  appropriate. 
When  so  expressed  (e.  g.  N.  70°1»'  E.;  S.  24°  10'  W.),  it  is  called  the 
“bearing”  of  the  line  and  unless  otherwise  stated,  is  to  be  interpreted  as 
a  “rhumb”  line— that  is,  one  that  maintains  a  constant  angle  with  the 
meridian  throughout  its  length. 

Occasionally  the  basic  data  have  been  developed  in  the  execution  of 
geodetic  surveys  and  the  direction  of  certain  lines  may  be  given  by 
recording  the  angles  which  such  lines  make  with  the  meridian  measured 
clockwise  from  south.  In  such  cases  the  lines  are  generally  to  be  re¬ 
garded  as  great  circles  rather  than  rhumb  lines  and  the  angles  re¬ 
ferred  to  are  designated  as  azimntjis.  At  any  two  points  on  a  great 

‘  Aa  defined  by  the  axia  of  the  eui  lb's  rotutlou. 


11) 


* 


circle,  | lie  forward  and  back  azimuths  of  the  line  differ  by  180°  plus 
or  minus  the  angle  of  convergence  of  the  meridians  passing  through 
the  points.  Where  either  forward  or  back  azimuths  or  both  are 
given,  they  should  be>  so  designated. 


LENGTHS  OF  LINES 

In  land  surveying,  horizontal  distances  are  generally  measured  and 
recorded  at  the  mean  elevation  of  the  ground.  In  some  cases  a  gen¬ 
eral  ground-level  datum  may  be  used  for  an  entire  smvey  or  group  of 
surveys.  However,  in  geodetic  surveys,  the  horizontal  distances  are 
adjusted  to  sea  level. 

The  unit  of  measurement  employed  will  usually  depend  upon  the 
particular  class  of  surveys  upon  which  the  description  is  based.  The 
foot  unit  is  used  in  many  metes-and-bounds  surveys  and  in  town-site 
and  city  subdivisions;  the  chain  is  the  linear  unit  in  the  public  land 
surveys;  and  the  meter  is  employed  in  the  cadastral  surveys  of  the 
Philippine  Islands  and  surveys  of  similar  character.  Other  units 
such  as  the  vara  and  the  arpent  were  employed  in  the  surveys  of 
the  Spanish,  Mexican  and  French  land  grants  but  slightly  different 
values  for  these  units  are  found  in  various  localities.  Consequently, 
in  using  data  involving  these  units,  it  is  necessary  to  ascertain  definite 
equivalents  in  terms  of  the  foot  or  chain  units  which  are  to  be  used 
in  the  descriptions.  For  this  purpose,  examination  should  be  made 
of  the  early  surveying  records  and  court  decisions. 


CONVENTIONAL  SYMROLS  AND  ARRREVIATIONS 


The  conventional  symbols  for  degrees  (°),  minutes  ('),  and  sec¬ 
onds  (")  of  arc  should  usually  be  employed  in  giving  the  direction 
of  lines. 


The  abbreviations  for  the  units  most 


frequently 


used 


are : 


Chain ( s)  _ 
Liuk(s)  __ 
Fool  ( feet) 


ch.,  chs. 
Ik.,  Iks. 
ft. 


SEQUENCE  AND  CLOSURE 

1  he  bearings  and  distances  of  the  courses  connecting  the  turning 
points  or  corners  of  a  tract  are  usually  given  in  regular  order  around 
(he  perimeter  thereof.  Each  course  is  written  on  a  separate  line 
and  if  any  corner  or  course  is  coincident  with  a  corner  or  course  of 
anothci  tiact,  notation  should  be  made  of  (his  fact.  The  final  course 
should  note  the  return  to  the  place  or  point  of  beginning. 

An  exception  to  the  foregoing  is  found  in  the  description  of  a 
(ract  of  specified  width  on  each  side  of  a  definitely  described  center 
line  such  as  a  right  of  way.  In  such  a  case  the  terminal  point  as 
well  as  (he  beginning  point  should  be  fully  identified. 


POINT  OF  REGINNING 


The  location  of  a  tract  of  land  may  be  defined  by  stating  its  posi¬ 
tion  in  relation  to  established  monuments  of  known  position  or  by 
stating  its  geographic  position  (latitude  and  longitude).  In  metes- 
and-bounds  descriptions  this  is  generally  accomplished  by  a  complete 
description  of  (he  point  of  beginning.  The  information  furnished 
should  be  suflicient  to  enable  a  competent  surveyor  to  locate  and  iden¬ 
tify  the  initial  point.  Frequently  a  statement  regarding  nearby  topo¬ 
graphic  or  cultural  features  or  objects  is  of  great  value.  The  general 
locution  (State,  county,  etc.)  is  usually  given  in  the  first  part  of  the 
Executive  order  or  proclamation  and  need  not  be  repeated  in  the 
description. 

If  the  point  of  beginning  is  an  established  corner  of  an  official  sur¬ 
vey  or  is  connected  by  survey  to  such  a  corner,  the  latter  should  be  de¬ 
scribed  by  corner  and  survey  number  or  other  appropriate  designation 
without  detailed  description  of  the  monument  itself.  The  latitude 
and  longitude  should  be  given  unless  the  beginning  point  is  a  corner 
of  the  public-land  rectangular  surveys  or  connected  by  survey  to  such 
a  corner. 

NATURAL  AND  ARTIFICIAL  HOUNDAltlES 

Occasionally  the  boundaries  of  a  tract  are  defined  entirely  or  in 
part  by  natural  monuments,  such  as  streams,  lakes,  divides,  or  straight 
lines  connecting  prominent  features  of  topography.  In  such  cases  it 
is  essential  that  each  boundary  be  described  so  definitely  and  spe¬ 
cifically  that  there  is  no  uncertainty  as  to  its  identification. 

In  the  case  of  a  stream  or  river,  the  middle  of  the  channel  or  one 
bank  is  usually  specified.  Facing  downstream,  the  bank  on  tbe  left 
hand  is  termed  the  left  bank  and  that  on  the  right  hand  (he  right  bank. 
Where  lakes,  large  rivers,  or  tidal  waters  are  involved,  the  intended 
elevation  or  stage  of  water  should  be  specified,  such  as  low-water  mark, 
mean  high-water  mtirk,  or  mean  high  tide. 

Similarly,  in  referring  to  a  natural  monument  such  as  a  divide  or 
peak,  or  to  such  permanent  artificial  monuments  as  highways,  rail¬ 
roads,  ditches,  the  specific  line  or  point  intended  to  be  used  should  be 
described  with  sufficient  particularity  as  to  be  capable  of  definite 
identification  on  the  ground. 

In  connection  with  the  type  of  boundaries  just  referred  to,  it  is 
important  that  the  agency  preparing  the  Executive  order  or  proclama¬ 
tion  consider  not  only  the  technical  sufficiency  and  form  of  the  descrip¬ 
tion  but  the  feasibility  and  practicability  of  the  boundary  from  the 
viewpoint  of  proper  administration.  For  example,  the  selection  of  a 
boundary  described  as  paralleling  a  railroad  or  highway  at  a  distance 
of  five  miles  therefrom  should  be  avoided  as  such  a  line  would  be  diffi¬ 
cult  to  establish  and  impracticable  from  an  administrative  standpoint. 


PUBLIC  LAND  Tit  ACTS  BY  PERIMETER 


The  proper  form  of  description  for  lands  within  the  scope  of  the 
public  land  rectangular  surveys  is  the  tabular  form  discussed  in  Chap¬ 
ter  III.  Ily  using  the  direct  nomenclature  of  that  system,  the  descrip¬ 
tion  cun  be  compared  with  the  tract  book  and  other  records  of  the 
General  Land  Office.  However,  in  localities  where  the  public-land 
surveys  are  largely  incomplete  and  where  it  is  administratively  desir¬ 
able  that  part  of  the  boundaries  follow  natural  monuments  such  as 
rivers  or  divides,  an  exception  to  the  above  stated  rule  is  sometimes 
made.  In  such  situations  the  land  in  question  may  be  described  in 
whole  or  in  part  by  specifying  its  boundaries  around  the  perimeter 
thereof  as  following  certain  township,  section,  or  minor  subdivision 
lines.  The  unsurveyed  areas  are  subject  to  adjustment  to  the  subdi¬ 
visions  shown  upon  the  plats  of  survey  after  approval. 

AREA 

A  statement  of  the  area  of  the  tract  usually  follows  the  description 
and  in  most  cases  is  expressed  in  acres.  Where  justified  by  the  accu¬ 
racy  of  the  survey,  the  value  should  be  carried  to  the  nearest  hundredth 

of  an  acre.  Approximate  areas  should  be  indicated  as  such  and  given 
in  even  acres. 


EXAMPLES  OF  METES-AND-BOUNDS  DESCRIPTIONS 


Example  No.  1 


Beginning  at  corner  No.  1,  a  hemlock  post,  4  in. 
square,  24  in.  above  ground,  located  on  the  Takotna 
Highway  about  1/4  mile  southeasterly  from  its  inter¬ 
section  with  the  left  bank  of  Kuskokwim  River  and 
in  approximate  latitude  62°52’  N. ,  longitude  155°40’ 

w*  SoJnor+-N°*  2  of  U*  S*  Survey  999  bears  N.  26°59’ 
W .  ,  od  I .  b  it.* 


From  corner  No.  1,  by  metes  and  bounds. 


S.  25°43  1 
S.  57°30 1 
S.  32°30 ' 
N.  57°30 1 
N.  25°43 ' 
N.  34°17 ’ 
S.  85°38 1 


W. 


1900  ft.,  to  corner  No. 


W.,  3000  ft.,  to  corner  No. 

E. ,  830  ft.,  to  corner  No. 

E. ,  4000  ft.,  to  corner  No. 

E. ,  1650  ft.,  to  corner  No. 

W. ,  550  ft.,  to  corner  No.  7; 

W. ,  871.6  ft.,  to  corner  No.  1, 


2 

3 

4 

5 

6 


the  place  of  beginning. 


The  tract  as  described  contains  121.66  acres 


Example  No.  2 


Beginning  at  corner  No.  1,  on  the  south  shore  of 
Humboldt  Harbor,  at  mean  high  tide,  in  latitude 
55°19 ' 12"  N.,  longitude  160°31'07“  W.,  from  which 
U.  S.  Location  Monument  No.  1146  bears  S.  79°32,51" 
W. ,  28.44  chs.  distant. 

From  the  initial  point. 

South,  13.44  chs.  to  corner  No.  2,  identical 
with  corner  No.  3,  U.  S.  Survey  No.  1400; 

N.  67°41'  E. ,  15.93  chs.  to  corner  No.  3; 

North,  13.44  chs.  to  corner  No.  4  on  south 
shore  of  Humboldt  Harbor  at  mean  high  tide  ; 

Thence  with  meanders  of  Humboldt  Harbor  at 
mean  high  tide, 

S.  70°26 '  W. ,  2.60  chs. , 

S.  0°15 *  W.,  1.50  chs., 

S.  59°31 '  W. ,  1.50  chs. , 

S.  73°02 '  W. ,  5.00  chs. , 

S.  75°22 '  W. ,  2.50  chs. , 

S.  77°39'  W.,  3.90  chs.  to  corner  No.  1, 
the  place  of  beginning.  The  tract  as  described 
contains  18.65  acres. 

Example  No.  3 

Beginning  at  the  northerly  corner  of  Parcel  No. 

1  on  the  boundary  of  Land  Court  Application  900,  the 
azimuth  (measured  clockwise  from  south)  and  distance 
to  United  States  Military  Reservation  Monument  No. 

67  is  161°52',  2,352.64  feet,  the  coordinates  of 
monument  No.  67,  referred  to  Government  Triangula¬ 
tion  Station  "Uka"  being  5,263.18  feet  north  and 
10,120.63  feet  west. 

From  the  initial  point  by  azimuths  and  distances, 

351°54',  1,183.36  feet,  along  Land  Court 
Application  900  to  a  point  ; 

161°46'30",  334.59  feet,  along  the  new  west 
side  of  Kamehameha  Highway,  to  a  point; 

On  a  curve  to  the  right,  with  a  radius  of 
1,969.86  feet,  long  chord  azimuth  and 
distance  being  166°39'20";  335.19  feet, 
to  a  point  on  said  highway; 


187°44'08",  123.07  feet,  along  the  highway  to  a 
point ; 

On  a  curve  to  the  left  along  the  highway,  with  a 
radius  of  1,472.50  feet, long  chord  azimuth 
and  distance  being  179°49'04",  405.68  feet  to 
the  point  of  beginning. 

The  tract  as  shown  on  map  No.  dated 

on  file  in  the  office  of  the  Department  Engineer, 
Fort  ,  Territory  of  Hawaii,  contains 

1,195  acres. 


Example  No.  4 

Beginning  at  the  confluence  of  the  Chvilnuk  and 
Yukon  Rivers  in  approximate  latitude  61°58'15M  N., 
longitude  162°48'20n  W., 

Thence  northeasterly  upstream  along  the  center  of 
Chvilnuk  River  to  its  source  in  the  Tundadula 
Mountains  ; 

Easterly  along  the  summit  of  the  Tundadula  Moun¬ 
tains  to  the  source  of  the  Bonasila  River; 

Southeasterly  downstream  along  the  middle  of  the 
main  channel  of  the  Bonasila  River  to  its  junc¬ 
tion  with  the  Stuyahok  River; 

Southerly  upstream  along  the  middle  of  the  main 
channel  of  the  Stuyahok  River  to  a  point  due 
west  of  the  source  of  Mountain  Creek; 

East  to  the  source  of  Mountain  Creek; 

Southerly  downstream  along  the  center  of  Mountain 
Creek  to  its  junction  with  Tucker's  Slough; 

Southerly  along  the  center  of  Tucker's  Slough  to 
its  junction  with  the  Yukon  River; 

Southerly  and  westerly  downstream  along  the  right 
bank  of  the  main  channel  of  the  Yukon  River  at 
mean  high-water  mark  to  the  mouth  of  the 
Chvilnuk  River  and  the  place  of  beginning. 

The  tract  as  described  contains  approximately 
1,900,000  acres. 


Example  No.  S 


Gila  and  Salt  River  Meridian 

Beginning  at  the  corner  of  Secs.  5,  6,  31,  and 
32,  Tps.  17  and  18  S.,  R.  3  W. ,  on  the  southern 
boundary  of  the  Papago  Indian  Reservation; 

Thence  south  approximately  5!4  miles  to  the  Inter¬ 
national  Boundary  between  the  United  States 
and  Mexico  ; 

Northwesterly  along  the  International  Boundary  to 
intersection  with  the  position  for  the  third 


SPECIFICATIONS  FOR  DESCRIPTIONS  OF  TRACTS  OF  LAND 


ZO 


meridional  section  line  through  unsurveyed  T. 

17  S  R  8  W.  ; 

North  on  the  third  meridional  section  line  through 
Tps.  17,16,  15,  and  14  S.,  R.  8  W., (unsur¬ 
veyed)  ,  to  the  point  for  the  corner  of  Secs. 

15,  16,  21,  and  22;  , 

East  on  the  third  latitudinal  section  line  through 

Tps.  14  S.,  Rs.  8.  7,  6,  and  51.,  (partJy 
unsurveyed),  to  the  corner  of  Secs.  13, 
and  24,  Tps.  14  S.,  Rs.  4  and  5  W.,  on  the  west 
boundary  of  the  Papago  Indian  Reservation, 
Southerly  along  the  boundary  of  the  Papago  Indian 
Reservation  to  the  place  ol  beginning. 

The  area  as  described  contains  approximately 
330,700  acres,  subject  to  adjustment  to  lines  of 
public  land  surveys. 


Example  No.  6 

A  right  of  way  40  ft.  wide,  the  center  line  of 

which  is  described  as  follows: 

Beginning  at  station  No.  1,  on  the  boundary  between 
the  United  States  Military  Reservation  and  Land 
Court  application  1000  (amended),  from  which  the 
azimuth  and  distance  to  United  States  Military  Reser- 
vatTon  Monument  No.  80  is  182‘36'40”  6.55  ft. 

From  station  No.  1,  by  azimuths  and  distances, 


109°55 ' 48 ' ' , 

444.2 

ft.  to 

station 

No. 

2 

159°44 ' 10 ' ' , 

183.8 

ft.  to 

station 

No. 

3 

209°07 ' 56 ' ' , 

208.3 

ft.  to 

station 

No . 

4 

139°02 ' 05 ' ' , 

414.6 

ft.  to 

station 

No. 

5 

173°38'45' ' , 

325.5 

ft.  to 

station 

No. 

6 

201°43 ' 50 ' ' , 

505.9 

ft.  to 

station 

No . 

7 

156°57 ' 40 ' ' , 

435.1 

ft.  to 

station 

No. 

8 

186°41 ' 20 ' ’ , 

477.9 

ft .  to 

station 

No . 

9 

165°16 ' 45 ' ' , 

345.4 

ft.  to 

station 

No. 

10 

187°43 ' 20 ' ' , 

1092.1 

ft.  to 

station 

R  1 

,  at 

southern  intersection  of  the  center  of  the 
Honolulu-Waialua  road  with  the  Military  Reserva¬ 
tion  boundary  between  monuments  No.  79  and  No.  80, 
and  being  determined  by  the  following  azimuths 
and  distances; 

To  monument  No.  79,  351°53'12'',  2179.0  ft., 

To  monument  No.  80,  171°53'12' ' ,  3930.2  it.  , 

The  right  of  way  is  shown  on  map  No .  in  the  of i  ice 

of  the  Judge  Advocate,  Honolulu,  Territory  of  Hawaii, 
dated  .file  No. 


Chapter  V 
MAPS 


MAPS  TO  BE  PUBLISHED 


Paragraph  (It),  Section  ‘2.5,  of  the  Federal  Register  Regulations 
effective  August  20,  1041,  applicable  to  the  preparation  of  documents 
required  to  be  filed  in  the  OAice  of  the  Director  of  the  Division  of  the 
Federal  Register  for  publication,  provides  as  follows: 


(k)  The  inclusion  of  illustrations,  maps,  forms,  ami  similar  material  as 
part  of  the  documents  should  he  avoided  wherever  possible.  Where  it  is 
necessary  to  publish  maps  and  illustrations  they  shall  he  reduced  to  a  size 
not  greater  than  7  x  10  inches  and  he  line  cuts  only.  In  such  cases  original 
drawings  must  he  forwarded  to  the  Division  with  the  documents  of  which 
they  tt  re  a  part. 


Under  some  conditions  it  is  essential  that  a  map  be  incorporated  as 
an  integral  part  of  an  Executive  order  or  proclamation,  either  in  place 
of  a  written  description  or  in  addition  thereto.  Such  a  map  usually 
has  to  be  reduced  for  publication  in  the  Federal  Register.  The  scale 
and  detiiil  should  be  so  planned  as  to  be  legible  when  reproduced 
within  the  size  above  specified.  The  reduction  in  making  the  printing 
plate  should  not. exceed  one-third,  consequently  the  drawing  should 
have  maximum  dimensions  of  10.5  x  15  inches. 


The  following  requirements  should  be  observed  in  the  preparation 
of  the  map :  (See  Fig.  4  for  example) 

(a)  The  title  should  be  identical  with  that  of  the  Executive  order 
or  proclamation  in  so  far  as  practicable. 

(b)  The  date  should  be  the  same  as  that  of  the  Executive  order  or 
proclamation. 

(<?)  Two  or  more  parallels  and  meridians,  with  the  latitude  and 
lomritude  of  each,  should  be  shown  where  the  size  of  the  tract  war- 
rants;  otherwise  the  lat  itude  and  longitude  of  one  point  and  an  orienta¬ 
tion  anow  should  be  shown. 

(</)  The  map  should  carry  an  appropriate  graphic  scale. 

(e)  The  lines  and  lettering  should  be  in  black  only  and  legible 
when  reduced  for  publication. 

(f)  The  name  of  the  originating  bureau  or  agency,  list  of  sources, 
and  a  statement  that  the  map  is  attached  to  and  forms  a  part  of  the 
Executive  order  or  proclamation  should  be  shown. 

The  text  of  the  Executive  order  or  proclamation  should  include  a 
clause,  reading  substantially  as  follows: 


*  *  *  (he  boundaries 

made  u  part  hereof 


(or  tract) 
* 


shown  upon  the  map  attached  hereto  and 


20 


♦  * 


UAMKI  Of  map  10  ec  PumiSHti 


AS  PARI  Of  IKiCUllVl  OHOtR  OR  PHOCLAMAIlOM 


PREPARED  fRO*  GENERAL  lANt)  OFFICE 

AND  OTHER  SURVEY L 


•  J 
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MAPS  FORMING  OFFICIAL  SUPPLEMENTS 

Where  the  reduction  in  scale  is  so  great  as  to  impair  the  legibility 
of  the  map,  the  publication  thereof  as  an  integral  part  of  the  Execu¬ 
tive  order  or  proclamation  should  be  avoided.  In  such  cases  it  is 
piefeiable  to  file  a  full-scale  map  as  an  ollicial  supplement.  The 
principle  that  an  ollicial  plat  or  map  cited  in  a  deed  or  other  document 
is  in  fact  a  part  of  such  document  as  much  so  as  if  incorporated  in  it, 
has  already  been  referred  to  in  Chapter  I. 

I  his  piinciple  may  bo  utilized  under  the  conditions  just  referred 
to  by  the  originating  bureau  or  agency.  A  properly  identified  map 
supplement,  bearing  the  certificate  of  an  officer  of  the  bureau  or 
agency,  may  be  placed  of  record  in  the  files  thereof. 

A  file  of  maps  which  serve  as  official  supplements  to  Executive 
orders  or  proclamations  should  comply  with  the  following  require¬ 
ments  : 

1.  The  maps  should  be  adequately  indexed,  classified,  and  described. 

2.  They  should  be  available  for  inspection  and  consultation  by  in¬ 
terested  persons. 

3.  Copies  of  the  maps  should  be  available  for  sale  to  the  public  at 
uniform  listed  prices. 

Full-scale  copies  of  these  maps  may  be  folded  and  attached  to 
printed  copies  of  Executive  orders  and  proclamations  for  adminis¬ 
trative  use  or  for  sale  at  cost  to  interested  persons. 

Where  official  supplements  are  used,  the  text  of  the  Executive 

°.i  „  or  proclamation  should  include  a  statement  reading  substan¬ 
tially  as  follows : 

»|The  boandm^s  (or  tract)  described  (or  referred  to)  are  shown 

agency )  map  entitled™  T  ~“I“7 - (bureau  or 

tiled  in _ - - -  «««•«— - - . 

piemen  ting  this  IDxec  u  1 1  ve  order"  (or  ~pro“ela  nuTt  ton ) °f  fill"g)’  SUp' 


Chapter  VI 

DESCRIPTION  BY  COORDINATES 

The  location  of  a  point  on  the  surface  of  the  earth  may  be  ac¬ 
curately  described  by  expressing  its  position  on  any  well-established 
system  of  coordinates. 

Two  general  classes  of  coordinates  are  available  for  such  use  in 
the  Unitd  States:  Geographic  positions  (latitudes  and  longitudes), 
and  plane-coordinate  (x  and  y)  positions  which  are  derived  from  and 
are  dependent  upon  geographic  positions. 

GEOGRAPHIC  POSITIONS 

The  United  States  is  covered  by  a  network  of  triangulation  and 
traverse,  which  determines  the  latitudes  and  longitudes  of  thousands 
of  marked  points,  based  on  a  standard  geodetic  datum  known  as  the 
North  American  datum  of  1927. 

Any  survey  which  is  satisfactorily  connected  with  at  least  two 
stations,  whose  positions  are  known  on  the  North  American  datum 
of  1927,  may  be  computed  and  recorded  on  that  datum. 

As  this  same  condition  pertains  to  earliest  datums,  now  superseded 
by  the  datum  of  1927,  it  is  essential  that  all  computations  and 
recorded  values  on  a  geodetic  datum  be  accompanied  by  a  legend 
identifying  the  datum  used.  There  is  nothing  in  the  form  of  a  geo¬ 
graphic  position  itself  to  identify  it  as  being  on  a  certain  geodetic 
datum,  or,  for  that  matter,  as  an  independent  astronomical  position. 

The  use  of  astronomical  methods  in  determining  a  geographic 
position  should  be  avoided,  since  each  individual  astronomical  posi¬ 
tion  is  subject- to  certain  local  influences  which  prevent  its  direct  and 
accurate  coordinat ion  with  other  points  determined  by  such  methods. 
However,  astronomical  positions  may  be  used  in  determining  a 
geodetic  datum,  which,  in  turn,  serves  as  a  base  for  purposes  of  com¬ 
putation  and  record. 

Where  a  boundary  is  defined  by  expressing  the  geodetic  latitudes 
and  longitudes  of  its  corners,  the  forward  and  back  azimuths  and 
the  lengths  of  the  lines  forming  the  boundary  should  also  be  given. 
These  data  should  be  arranged  in  the  tabular  form  generally  adopted 
for  such  data  by  the  various  Federal  survey  bureaus.  The  descrip¬ 
tions  of  the  station  and  coiner  sites,  and  of  their  monuments  and 
marks  should  follow  the  table  of  positions,  and  be  in  short  para¬ 
graphs  arranged  in  the  same  sequence  as  the  positions.  The  example 

21) 
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is  taken  from  the  report  of  the  International  Boundary  Commission, 
United  States  and  Canada,  Northwesternmost  Point  of  Lake  of  the 
Woods  to  Lake  Superior. 

STATE  PLANE-COORDINATE  SYSTEMS 

For  each  State  in  the  Union,  the  United  States  Coast  and  Geodetic 
Survey  lias  devised  a  system  of  plane-rectangular  coordinates  for 
the  purpose  of  defining  and  stating  the  positions  or  locations  of 
established  monuments  and  other  points  with  reference  to  a  point  of 
origin.  Each  such  State  system  comprises  one  or  more  zones,  each 
zone  having  its  own  plane-rectangular  map  projection,  called  a  grid, 
derived  from  and  mathematically  dependent  upon  the  North 
American  datum  of  1927,  which  is  the  standard  geodetic  datum  for 
the  horizontal  control  survey  of  the  United  States.  Each  grid  is 
defined  by  naming  the  spherical  map  projection  on  which  it  is  based, 
stating  the  geographic  position  of  its  origin,  and  giving  its  scale 
relationship  to  the  geodetic  datum. 

State  wide  systems  of  plane-rectangular  coordinates  have  been  ap¬ 
proved  by  statute  in  New  Jersey,  Pennsylvania,  New  York,  North 
Carolina,  Maryland,  and  Massachusetts.  The  use  of  coordinates, 
based  upon  these  or  county  or  municipal  systems  approved  by  statute, 
should  be  in  accordance  with  the  oilicial  regulations  governing  such 
use.  An  essential  prerequisite  to  the  proper  utilization  of  these 
systems  is  the  establishment  of  an  adequate  number  of  adjusted 
control  stations. 

Where  the  survey  of  a  tract  of  land  has  been  connected  by  an  ac¬ 
ceptable  survey  to  two  monuments  whose  coordinates  on  a  State 
system  are  known,  the  coordinates  on  the  State  system  of  all  corners 
of  the  tract  can  be  computed  from  the  grid  azimuths  and  lengths  of 
the  boundary  lines  by  the  usual  methods  of  latitudes  and  departures. 

Where  a  boundary  is  described  by  stating  the  plane  coordinates  of 
its  corners  on  a  State  system,  appropriate  reference  to  the  system 
used  must  be  incorporated  in  the  description.  In  a  State  whose 
plane-coordinate  system  has  been  approved  by  act  of  legislature, 
the  official  title  of  the  State  system  should  appear  in  the  description, 
and  the  statute  cited.  Example:  “Maryland  Coordinate  System 
(Chapter  028,  Laws  of  Maryland,  1939).” 

Where  a  description  having  the  form  of  metes  and  bounds  is 
supplemented  by  the  addition  of  the  plane  coordinates  of  the  land 
corners  on  a  State  grid,  it  is  important  that  the  descriptions  show 
whether  the  metes  and  bounds  are  bearings  and  distances  on  the 
ground,  as  taken  from  the  grant,  survey,  or  deed  records,  or  grid 
azimuths  and  lengths  of  lines,  based  upon  the  State  plane-coordinate 
system. 
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EXAMPLES  OF  GEOGRAPHIC  AND  PLANE  COORDINATE  POSITIONS 

Example  No.  1 
Geographic  Positions 


Station 

Latitude 

Longitude 

Azimuth 

Hack 

Azimuth 

To  station 

Distance 

(meters) 

Garden . 

91  tt 

49  11  oa.  213 
04  52  40.00(1 
40  04  50. 004 
04  43  16. 470 

Of  It 

13  27  30. 55 
-  78  12  34.23 
55  16  09.40 
104  44  31.37 
135  22  40.03 

9  1  tt 

103  23  50. 02 
258  01  0564 
235  0  5  28.34 
284  25  52.00 
315  15  34.65 

Miller . 

21, 35K.  21 
18, 839.  70 
21,013.  S7 
31, 022.  93 
16,  415  40 

Rig . 

Stonoy  _ 

Miller . 

Stoney . 

G  union . 

OA  It  DEN  (Minnesota,  Luke  of  the  Woods  County;  J.  J.  McAilhur,  1013;  1UI7).  Oa  Luke  of  (lie  Woods, 
near  tho  middle  of  the  lake,  on  Garden  Lduud.  The  station  is jtbout  one-tblrd  mtlo  front  the  northwest  end 
of  the  island  and  is  nearer  the  north  shore  than  the  south  shore. 

Station  murk:  A  bronze  disk  set  in  a  concrete  block. 

UIU  (Ontario,  Kenora  District;  C.  U.  Sinclair,  1013;  1017).  On  Lake  of  the  Woods,  on  the  southwest 
point  of  Qig  Island.  The  station  is  on  a  hare  rock  about  3)s  meters  above  tho  lake  level. 

Station  mark:  A  bronze  disk  set  in  the  solid  rock. 

Example  No.  2 

Plane  Coordinate  Positions 

A  tract  of  land  in  Cherokee  County,  State  of  North 
Carolina,  described  as  follows: 

Beginning  at  a  concrete  monument  with  bronze  tablet 
marked  472-7  in  the  Corporation  Line  of  the  City 
of  the  coordinates  of  which  referred 

to  the  North  Carolina  Coordinate  System,  are  N. 
1,470,588  and  E.  416,239; 

From  the  initial  corner, 

N.  5°33 1  W.,  1304  ft.,  to  a  TVA  monument; 

S.  89° 19'  E.,  2664  ft.,  to  a  TVA  monument; 

S.  6°00 '  E.,  1311  ft.,  to  a  TVA  monument; 

N.  89°11 '  W.,  2675  ft.,  to  the  point  of 

beginning. 

The  tract  as  described  contains  79.6  acres. 

The  position  of  monuments  and  direction  of  lines 
are  referred  to  the  North  Carolina  Coordinate  S.ystea 


o 
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Bronch  Program  Series 

Chapter  4  Mineral  Re— nl  +  n  and  Leases 


Part  613  Mineral  Lon  sin 


613.4. 


^.eG^-rnnat ion  of  Leasing  Areas.  In  certain  circumstances  it  is  an 
administrative  expediency  so  delineate  land  areas  known  to  contain 
valuable  deposits  of  leasable  minerals.  When  sufficient  geologic, 
data  is  available  to  determine  the  existence  of  a  mineral  deposit 
of, sufficient  quality  and  quantity  to  be  deemed  workable,  the  area 
qgy-fre-  delineated  and  determined  to' be  subject  to  lease  under  the 
provisions  of  the  Mineral  Leasing  Act  of  1920  (41  Stat.  43'/),  and'" 

pursuant  to  authority’ 'contained  in 'the  Act  of  March  3,  1879 

(4p  IT.S.C.  31);  as  supplemented  by  Reorganization  Plan  No.  3  of 
1950  (5  U.S.C.  481,  note),  and  Secretary’s  Order  No.  2563 
( P*R»  pl9y).  Such  actions  serve  two  udministrat  1  ve  pumoRRc  ^ 

( "^ )  Permit  applications  will  be  automat lcal.lv  reiechpH  •£p'r>  any  nf 
the  lands  within  the  designated  area;  and  (2)  the  requirement  of 
reserving  the  rights  of  the  leasable  mineral  so  designated  to  the 

United  States  becomes  self  evident.  ' 


A. 


Ue^xnltion.  Administratively,  the  "leasing  area"  is  that 
deiined  oy  the  Director,  Geological  Survey,  in  accordance 
the  provisions  of  the  authority  cited  above. 


area 

with 


Technically,  It  is  that  area  in  which  there  is  direct  evidence  v 
that  the  mineral  deposit  is  known  or  believed  to  exist  in  ~ 

sufficient  quantity  and  of  such  quality  to  establish  that  the 

deposit  is  commercially  workable  and  that  prospecting  is  not'  ' 

required  to  determine  these  factors. 


Procedure.  Geologists  of  the  Branch  of  Mineral  Classification 
will  assemble  all  pertinent  geologic  data  and  prepare  contour 
and  isopach  maps  and  cross  sections  to  determine  the  extent 
and  thickness  of  the  mineral  deposits  under  review  and  will 
collect  and  analyze  mineral  samples  to  determine  whether  the 
deposit  is  of  minimum  workable  quality.  Minimum  standards  that 
will -he  applied  as  to  thickness,  and  which  establish  the 
quantity  and  quality  will  be  those  appearing  in  the  apnro^ed 
Standards  (Chapter  4.1,  Paid.  611,  this  Manual). 

When  tu'"  geologic  data  have  been  assembled  and  the  quantity  and 
quality  estaoiished,  factors  must  be  considered  to  determine 
workability  vnien  will  then  -become  the  deciding  factor  in  the 
question  o.t  competitive  leasing  versus  non  competitive  p.rosnocti  iv 
penTiiv.3,  The  factors  that  will  determine  workability  are  of  an 
economic  and  engineering  nature.  This  nhune  of  the  deterr’ nation 
therefore  icq-e-Jy  l-nod  to  the  Brmach  of  Minim;  Opernliod 
In.:  1  l.T'i  1.  product  i.ti  e,se  of  eol.Lnb' u-Mt !  on  between  the  Mineral 

CJxi-.Bf  ricit  I o!t  „t  u  IVoiVi'u  lonii  I.  V.nM.Utoor  of  Uu-  m-noH 

of  Mining  0/;«: raid. 


J 


Deparlment  of  the  Interior 
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.1  Designation  of  Leasing  Areas .  In  accordance  vith  the  procedures 
prescribed  in  the  Branch  of  Mineral  Classification  Manual  613A.3, 
areas  of  the  public  domain  may  be  designated  as  known  leasing  areas 
when  there  is  sufficient  geologic  data  available  to  determine  that 
a  mineral  deposit,  subject  to  lease  under  the  Mineral  Leasing  Act" 
of  February  25 ,  1920,  as  amended  and  supplemented,  exists  in  suffi¬ 
cient  quantity  and  quality  to  be  considered  workable. 

.2  Effect  of  Designation.  The  mineral  deposits  for  which  lands  are 
designated  as  leasing  areas  are  not  subject  to  the  prospecting 
permit  provisions  of  the  Mineral  Leasing  Act.  They  are  subject 
to  leasing  only. 

.3  Action  on  Applications .  Each  application  for  a  prospecting  permit 
or  for  a  lease  covering  lands  within  a  known  leasing  area  will  be 
referred  by  BLM  to  the  appropriate  Regional  Mining  Supervisor  for 
a  report. 

A.  Report  to  Bureau  of  Land  Management  on  Permit  Applications. 

If  the  application  is  for  a  prospecting  permit  for  a  deposit 
cn  lands  that  have  been  designated  as  a  known  leasing  area, 
the  Supervisor  will  prepare  a  report  to  the  appropriate  BLM 
office  re c ommending _r  e j ection  of  the  application  for  the  reason 
that  the  lands  are  in  an_  area^designated.  as  ..subject  ...to, the  leasing 
provisions  of  the  Act  only.  The  report  will  be  prepared  for 

the  signature  of  the  Chief  ,  Conservation  Division,  ’’For  the 
Director,”  and  will  be  surname!  and  forwarded  to  the  Chief, 

Branch  of  Mining  Operations,  for  review.  If  the  report  is 
satisfactory,  the  Chief,  Branch  of  Mining  Operations,  will 
forward  it  to  the  Chief,  Conservation  Division,  for  signature, 

“For  the  Director." 

B.  Report  to  Bureau  of  Land  Management  on  Lease  Applications. 

If  the  application  is  for  a  lease  for  the  deposit  for  which 

the  lands  have  been  designated  as  a  known  leasing  area,  the 
Regional  Mining  Supervisor  will  prepare  a  report  to  the 
appropriate  3124  office  recommending  that  the  lands  be  leased 
or  not  leased,  as  appropriate.  The  report  will  be  prepared 
for  the  signature  of  the  Chief,  Conservation  Division,  "For 
the  Director.”  The  Regional  or  District  Geologist  will  be 
requested  to  furnish  a  report,  if  needed,  on  the  geologic 
factors  that  may  influence  the  selection  of  logical  leasing 
units . 
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(1)  Contents  of  Report.  If  the  report  contains  a  re commend at i 
that  the  lands  be  leased,  it  will  normally  include,  but 
not  necessarily  be  limited  to,  the  following  recommendatic 
regarding: 

(a)  The  leasing  units  in  which  the  lands  are  to  be  offers 
for  lease. 

(b)  Special  conditions  to  be  included  in  the  lease. 

( c )  Royalty  pr  ovi s ion . 

(d )  Minimum  acceptable  bonus  bid  . 

(e)  Amount  of  bond. 

(f)  Rental  rate,  when  the  rental  recommended  is  at  a 
higher  rate  than  the  minimum  rental  prescribed  by 
applicable  law  or  regulations . 

(g)  Special  provisions  to  be  included  in  the  published 
notice  of  the  lease  offer. 

The  report  should  also  include  a  statement  as  to  whether  the 
lands  involved  are  considered  to  be  valuable  for  geothermal 
resource  development.  If  the  report  recommends  the  leasing 
of  lands  in  addition  to  those  applied  for  or  the  exclusion 
of  lands  included  in  the  application,  the  reason  for  such 
recommendation  should  be  clearly  stated. 

(2)  Report  Forwarded  to  the  Branch  of  Mining  Operations . 

The  completed  report  should  be  forwarded  to  the  Chief, 
Branch  of  Mining  Operations .  It  should  be  routed  through 
the  Regional  or  District  Geologist  for  endorsement  or 
comment s . 

(3)  Action  by  Branch  of  Mining  Operation  and  Branch  of  Mineral 

Classification.  The  report  will  be  reviewed  first  in  the 

Branch  of  Mining  Operations  and  then  in  the  Branch  of 
Mineral  Classification  and,  if  satisfactory,  will  be 
forwarded  to  the  Chief,  Conservation  Division,  for  signa¬ 
ture  l  "For  the  Director . " 
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•1  Authority.  Both  the  coal  and  phosphate  leasing  permit  provisions 
of  the  Mineral  Leasing  Act  of  February  25,  1920,  as  amended, 
authorize  in  identical  language  the  issuance  of  prospecting  permits, 
"When  prospecting  or  exploratory  work  is  necessary  to  determine  the 
existence  or  workability  of"  coal  (30  U.S.C.  201)  or  phosphate 
deposits  (30  U.S.C.  211).  The  provisions  for  sodium  (30  U.S.C. 
261-263)  and  potash  (30  U.S.C.  281-286)  do  not  specifically  authorize 
the  issuance  of  prospecting  permits  to  determine  workability  of 
sodium  or  potash  deposits,  but  they  require  discovery  of  a  "valuable 
deposit"  by  the  permittee.  The  regulations  43  CFR  3142.2  and  3152.2 
provide  for  the  issuance  of  permits  "to  prospect  and  explore  the 
lands  involved  to  determine  the  existence  of,  or  workability  of, 
"potassium  or  sodium  deposits  therein. 

.2  Factors  to  be  Considered  in  Determining;  Workability. 

A.  Definition.  Neither  the  Mineral  Leasing  Act  nor  the  Departmental 
regulations  define  the  term  "workability". 

B.  Departmental  Decisions  Pertaining  to  Workability.  The  various 
Departmental  decisions  involving  workability  have  stated  as 
follows: 

(1)  The  workability  of  any  coal  will  ultimately  be  determined 
by  two  offsetting  factors. 

(a)  Its  character  and  heat-giving  quality,  whence  comes 
its  value,  and 

(b)  Its  accessibility,  quantity,  thickness,  depth  and 
other  conditions  that  affect  the  cost  of  its  extraction. 

It  must  be  considered  a  workable  coal  if  its  value,  as 
determined  by  its  character  and  heat-giving  quality, 
exceeds  the  cost  of  extraction,  either  as  judged  by 
actual  experience  at  the  point  where  it  is  found  or  as 
judged  by  actual  experience  on  similar  coals  similarly 
situated  elsewhere.  There  are  no  absolute  limits  to 
any  of  the  factors.  The  mining  of  one-inch  of  coal  that 
may  involve  the  mining  of  three  feet  of  rock  is  physically 
possible  but  would  not  pay.  Most  unworkable  coal  beds 
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lack  one  or  more  of  three  things — quality ,  thickness, 
accessibility — that  is,  they  are  too  poor,  too  thin, 
or  too  deep.  Emil  Usibelli .  A  3en  Shall it .  A-26277 
(October  2,  1951).  . 

(2)  The  language  of  the  statute/fs  definite  and  specific-- 
the  Secretary  is  not  requ^-fed,  but  he  is  permitted,  to 
issue  coal  prospecting  srermits  on  public  lands  if  pro¬ 
specting  or  exploratory  work  on  that  land  is  necessary 
to  determine  the  ejzdatence  or  workability  of  coal 
deposits.  It  mupr  be  interpreted  as • permitting  issuance 
of  a  prospecting  permit  only  when  the  Secretary  does  not 
know  of  the  existence  or  workability  of  coal  deposits. 

(3)  In  making  determinations  of  workability,  information 
received  or  developed  subsequent  to  the  date  of  applicatio; 
for  a  prospecting  permit  is  to  be  considered.  If,  at 

the  time  action  is  taken  on  the  application  for  a  permit, 
available  information  establishes  the  existence  and  work¬ 
ability  of  the  coal  deposit  in  the  land,  a  prospecting 
permit  may  not  be  issued.  Claude  ?.  Heiner.  70  I.D. 

149  (1963). 


(4)  There  is  no  authority  to  issue  a  permit  for  more  detailed 
exploration  on  lands  where  coal  deposits  are  known  to 
exist  in  workable  quantity.  Claude  P.  Heiner.  70  I.D. 

149  (1963);  Colorado-Ute  Electric  Association.  Inc. , 
A-29964  (February  20,  1964),  Roland  C.  Townsend.  A-30142, 
A-30250  (Sept.  14,  1965). 


In  order  to  sustain  a  finding  that  phosphate  deposits  exist 
in  workable  quantity  and  quality,  it  is  not  necessary 
that  the  information  specifically  describe  the  phosphate 
deposit  within  the  lands  applied  for,  where  detailed 
information  is  available  regarding  the  existence  of  a 
workable  deposit  in  adjacent  lands  and  geologic  and 
other  surrounding  external  conditions  from  which  the 
existence  and  workability  of  the  deposits  in  the  lands 
involved  can  be  reasonably  inferred.  American  Nuclear 
Corporation  A-30803  (March  5,  1968). 
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(6)  It  is  not  necessary  that  such  detailed  information  be 
available  concerning  deposits  that  a  determination  can 
be  made  with  some  degree  of  assurance  that  a  mining 
operation  will  be  an  economic  success.  Sinclair  Mines 

>  A-27160  (August  18,  1955);  Morris  Kline.  A-27651 
(October  29,  1958);  Colorado-Ute  Electric  Association. 
<Inc_L,  supra.  Also,  see  Atlas  Corporation,  74  I.D.  76 
(1967),  and  American  Nuclear  Corporation,  supra. 

(7)  It  is  enough  that  the  available  data  is  sufficient  to 
determine  that  the  lands  under  consideration  would 
require  only  limited  prospecting  to  project  a  program 
for  development,  but  would  not  require  prospecting 
for  the  purpose  of  determining  the  presence  or  work¬ 
ability  of  the  deposit.  Atlas  Corporation T  supra, 
American  Nuclear  Corporation,  supra. 

(8)  A  coal  prospecting  permit  may  not  be  issued  solely 
in  order  to  determine  whether  coal  in  known  deposits 

is  suitable  for  a  particular  purpose,  Virgil  V.  Peterson 
Utah  0144507  (January  17,  1966),  for  example,  to  deter- 
mine  the  coking  qualities  of  coal,  Malcolm  N.  McKinnon 
.e£.  aL.>  A-29588  (August  2,  1963),  Colorado-Ute  Electric 
Association,  Inc.,  A-29964  (February  20,  1964),  or~to 
determine  whether  deposits  are  suitable  for  the  intended 
development  of  a  power  plant.  K.  N.  Garard.  A-29886 
(November  26,  1963);  Colorado-Ute  Electric  Association 
Inc. ,  A-29964  (February  20,  1964). 

•  « 

(9)  Appropriate  information  regarding  grade,  thickness,  and 
continuity  is  required  to  determine  workability,  American 
Nuclear  Corporation,  supra. 


(10)  A  prospecting  permit  may  be  issued  to  determine  the 

workability  of  a  coal  deposit  although  known  outcrops 
of  coal  exist  in  the  lands,  Emil  Usibelli.  A  Ben  Shallit. 
A-26277  (October  2,  1951),  or  the  lands  adjoin  other~ 
lands  containing  known  workable  deposits  of  coal,  but 
which  themselves  are  not  known  to  contain  coal  in  work¬ 
able  quantity  and  thickness.  Clarence  E.  Felix:  A-30197 
(January  7,  1965). 
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.3  Procedure.  Upon  receipt  of  a  request  from  the  Bureau  of  Land 

Management  for  a  report  on  a  prospecting  permit  application,  the 
Regional  Mining  Supervisor,  unless  he  already  has  sufficient 
information  as  to  the  existence  and  workability  of  the  deposits 
in  the  lands  concerned  to  recommend  rejection  of  the  permit 
application,  will  forward  a  copy  of  the  serial  register  sheet 
furnished  by  the  BLM  to  the  appropriate  Regional  or  District 
Geologist  for  a  geologic  report. 

A.  Action  by  the  District  or  Regional  Geologist.  The  geologist, 
upon  receipt  of  a  copy  of  the  serial  register  sheet,  should 
also  request,  receive  and  review  all  pertinent  information 
from  the  case  files  of  the  Re;,’-  ’  L- '  *  for 

preparation  of  his  report.  He  should  utilize  all  additional 
geologic  information  available  from  any  reliable  source. 

If  he  decides  it  necessary,  he  should  also  make  a  spot  field 
investigation.  One  of  the  primary  purposes  of  the  geologist's 
review  of  all  geologic  data  and  related  factors  is  to  save 
the  time  and  effort  of  the  Supervisor  in  searching  through 
geologic  literature  and  in  compiling  resource  data  on  the 
area  under  application.  The  review  will  also  be  of  considerable 
value  in  the  event  of  an  appeal. 

(1)  It  is  the  responsibility  of  the  geologist 


(a)  To  establish  whether  or  not  existence  is  known; 


(b)  If  existence  is  known,  to  provide  any  additional 
geologic  data  of  value  to  assist  the  Supervisor 
in  making  a  workability  determination;  or 

(c)  If. existence  is  not  known,  to  indicate  the  minimum 
exploration  requirements  likely  to  be  necessary 

to  establish  existence. 

(2)  The  geologist  is  to  report  his  findings  to  the  Supervisor 
with  a  copy  of  his  report  to  the  Chief,  Branch  of  Mineral 
Classification.  His  report  should  clearly  indicate 
to  the  Supervisor  whether  or  not  existence  is  known  or 
not  known. 
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(a)  If  the  existence  of  the  deposit  is  known,  the 
geologist's  report  will  inform  the  Supervisor ~o~f~ 
that  fact  and  will,  in  addition,  include  such 
information  as  available  to  assist  the  Supervisor 
in  making  a  determination  on  the  wo r ka b i 1 it v ~of ~ 
the  deposit.  Such  information  should  include  the 

...quantity,  thickness,  depth,  extent,  quality  and 
pitch  of  the  deposit  on  the  basis  of  what  is  known 
-or— can-reasonably  be  inferred.  The  geologist's 
report,  however ,  snould  not  include  any  conclusions 
as  to  the  workability  of  the  deposit,  such  as  that 
-  the- lands  contain  deposits  in  "workable  quantity  or 
quality"  or  in  "commercial  quantities". 

(b)  If  existence  is  not  known,  the  geologist's  report 
to  the  Supervisor  will  inform  him  of  this  fact  and 
also  indicate  the  minimum  exploratory  requirements 
likely  to  be  necessary  to  establish  existence. 

B.  Workability  Determination  to  be  Made  bv  the  Regional 
Mining  Supervisor.  The  Regional  Mining  Supervisor  will 
determine  whether  the  deposits  are  subject  to  competitive 
leasing  or  whether  prospecting  or  exploratory  work  is 
necessary  to  determine  their  workability.  In  making 

the  determination  he  wil  1 -consider -t-he  published  data, 
the  geologic  findings,  of  the  Regional  or  District  Geologist 
and  other  available  data. 

.  • 

C.  Report  to  Bureau  of  land  Management. 

(1)  Existence  Known  but  Workability  Doubtful.  If 
existence  is  known,  but  workability  is  doubtful 
and  the  Regional  Mining  Supervisor  believes  that 
workability  can  be  determined  by  prospecting  and 
exploring  under  special  stipulations  added  to  the 
usual  provisions  of  a  prospecting  permit,  he  will 
document  his  reasons  for  the  record  and  will 
prepare  a  memorandum  from  the  Director,  to  be 
signed  "For  the  Director",  to  the  appropriate 
BLM  office  recommending  that  a  permit  be  issued 
subject  to  such  special  stipulations.  In-  this 
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(2) 


(3) 


*  ''discovery"  of  a  valuable  deposit 
(30  U.S.C.  211(b))  or  a  deposit  of  commercial 
quantities  (30  U.S.C.  201(b)),  necessary  to  entitle 
the  permittee  to  a  preference  right  lease,  cannot 
be  merely  further  proof  that  the  deposit  exists. 

The  prospecting  and  exploration  must  remove  reasonabl 
doubt  concerning  the  workability  of  the  deposit. 

Existence  and  Workability  Established  If  the 
Regional  Mining  Supervisor  believes  that  the  work¬ 
ability  of  a  deposit  is  established,  he  win  prepare 
a  memorandum  from  the  Director,  to  be  signed  "For 

Dlrector">  Co  che  appropriate  office°of  the 
BLK  containing  the  Survey's  findings  and  a  recom¬ 
mendation  that  the  permit  application  be  rejected. 

U  Supervisor  is  of  the  opinion  that  the  lands 
should  be  ofrered  for  competitive  leasing  the 
memorandum  to  BLM  will  contain  a  recommendation  for 
competitive  leasing  by  logical  leasing  units,  if 
practical,  and  recommendations  as  to  the  conditions 

in  C0  ^  lea$ed  33  Specified 

Memorandum  Forwarded  to  the  Branch  of  MinW 
The  proposed  memorandum  report  with  a  copy  of  the 
report  received  from  the  Regional  or  District  Geologis 
will  be  forwarded  to  the  Chief,  Branch  of  Mining 
Operations. 


^  Action  by  Branch  of  Mining  Operations  and  Branch 

of  Mineral  Classification.  The  report  will  be 

.  reviewed  first  in  the  Branch  of  Mining  Operations 
and  then  in. the  Branch  of  Mineral  Classification 
and,  if  satisfactory,  will  be  forwarded  to  the 
Chief,  Conservation  Division,  for  signature  "For 
the  Director". 
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.1  Public  Land.  "All  applications  for  permits  or  leases  for  the  minerals 
subject  to  lease  under  the  provisions  of  the  Mineral  Leasing  Acts  of 
February  25 ,  1920  (4l  St at.  4 38,  as  amended),  and  of  February  27,  192? 
(44  Stat.  1057,  as  amended),  arc  filed  with  the  Bureau  of  Land  Manageme 
These  applications,  other  than  oil  and  gas,  are  then  referred  to  the 
Regional  Mining  Supervisors  of  the  Geological  Survey  for  consideration 
and  report,  recommending  action  thereon  (BLM  Manual,  Vol.  VI,  2.4.10A; 
2. 5. 10;  2.6.10;  2.7.10;  and  2.9*9)  (Geological  Survey- Manual,  Part  621 


A.  Permits.  The  granting  of  permits  to  prospect  for  leasable  minerals 
in  unclaimed  and  undeveloped  areas  to  determine  the  existence  or 
workability  of  such  mineral  deposits  is  authorized  under  the  Acts 
of  February "25 7  1920  (4.1  Stat.  4^8,  _as -amend  ed'J7” and  ^February  27, 
1927  (44"  Stat.  1057,  as  amended),  "and  the  governing  regulations  are 
found  in  Parts  191,  195,  194,  195,  196,  197,  and  198,  45  CFR.  The 
report  of  the  Regional  Mining  Supervisor  recommending  action  will 
provide  the  Bureau  of  Land  Management  with  the  basis  of  establish!!: 
whether  a  prospecting  permit  v/ill  be  granted  or  whether  the  land 
should  be  offered  for  competitive  leasing.  In  the  Regional  Mining 
Supervisors'  offices  located  in  Denver,  Salt  Lake  City,  Carlsbad, 
Anchorage,  and  Washington,  D.  C.,  the  Mining  Supervisor  will  call 
upon  the  Regional  or  District  Geologist  fcr__a  rtport_asJo_the 
sigr.,ificant__geologic_f actors  bearing  upon  a  determination  as  to 
whether  the  lands  are  subject  to  permit  or  lease.  The  geologists ' 
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workability.  The  Regional  Mining  Supervisor  will  take  these  c.qh.-_ 
elusions., into  account  in  drafting  the  report  to  the  Bureau  of  Land 
Management  and  will  determine  whether  t he  ge ole g ic  condition s  and 
the  economic  and  engineering  factors  combined  indicate  that  pros- 
pecting  is  necessary  to  determine  workability.  The  Regional 
Geologist  will  endorse  the  reports  to  the  Bureau  of  Land  Management 
if  he  agrees  with  its  conclusions,  otherwise  he  will  submit  a  repor 
to  the  Chief,  Branch  of  Mineral  Classification  stating  the  reasons 
for  his  dissension.  The  Regional  Mining  Supervisor's  report  is 
submitted  to  the  Chief,  Branch  of  Mining  Operations,  and  it  is 
ref  err"' ‘  to  the  Branch  of  Mineral  Classification  for  concurrence 
and  endorsement. 
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*  The  Regional  Mining  Supervisor  at  McAlester,  Oklahoma,  will  refer 
applications  for  mineral  permits  to  the  Regional  Geologist  at  Tulsa, 
Oklahoma,  and  the  report  to  the  Bureau  of  Land  Management  from  the 
Regional  Mining  Supervisor,  Billings,  Montana,  will  he  reviewed 
for  consideration  of  the  geologic  factors  by  the  Regional  Geologist 
at  Great  Falls,  Montana.  The  Regional  Mining  Supervisor  at  Salt 
Lake  City,  Utah,  will  refer  applications  for  mineral  permits  to  the 
Regional.  Geologist  at  Los  Angeles,  California  cn  land3  within  that 
geologist’s  region.  For  other  areas  not  mentioned,  the  Regional 
Mining  Supervisors  will  refer  their  requests  to  the  regional 
geologists'  offices  concerned. 

Leases.  Aside  from  reporting  on  a  permit  application  and  recom¬ 
mending  that  the  land  he  subject  to  lease  for  the  reason  that 
prospecting  is  not  necessary  to  determine  the  existence  of  a 
mineral  deposit,  the  Mineral  Classification  Geologist  is  not  con¬ 
cerned  with  a  lease  application.  However,  the  Regional  Mining 
Supervisor  may  call  upon  the  geologist  for  a  report  on  the 
geologic  factors  that  may  influence  the  selection  of  logical 
leasing  units. 

Aquired  Land.  The  Act  of  August  7,  19^7  (6l  St at,  913)  authorizes 
;  issuance  of  permits  and  leases  for  oil,  gas,  oil  shale,  coal, 
sphate,  potassium,  sodium,  and  sulfur  for  land  acquired  hy  the 
'“,ed  States  subject  to  the*  same  conditions  as  in  the  Act  of 
'•ruary  25,  1920  (BLM  Manual,  Vol.  VI,  2.4.2A).  The  governing 
Illations  under  the  Act  cited  above  are  contained  in  4-5  CFR  191, 

^  to  200.  Section  402,  Reorganization  Plan  .No.  5  of  1946 
'  Statv  1099)/  authorizes  the  leasing  of  minerals  other  than  those 
''•red  by  the  Act  of  August  7,  1947:  (supra),  and  the  governing 
;biations  are  contained  in  4-5  CFR  200. 51  to  200. 51. 

applications.;  other  than  for  oil  and  gas,  for  permits  or  leases 
’  '-orized  by  the  Acts  cited  above  are  filed  with  the  Bureau  of  Land 
gcraent  and  are  referred  to  the  Regional  Mining  Supervisor  of  the 
•'>gical  Survey  for  consideration  and  report  recommending  action 
'';on.  Procedures  for  reporting  and  the  criteria  for  differentiating 
,/',en  noncompetiu  Lve  prospecting  permits  and  competitive  leases  is 
'’•'*me  as  that  prescribed  in  paragraph  .1  of  this  chapter  relating 
'  *hlic  Land  mineral  permits.  (See  also  Geological  Survey  Manual, 

•'  621). 
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.1  Authority,  The  Mineral  Leasing  Act  of  February  25,  1920,  as 

amended,  authorizes  a  prospecting  permittee  who  (1)  shows,  that 
prior  to  the  expiration  of  his  permit,  the  land  included  in  the 
permit  contains  coal  in  commercial  quantities  (30  U.S.C.  201)  ,  ■  ou'?' 

(2)  discovers  valuable  potassium  deposits  (30  U.S.C,  282),  (3) 
discovers  valuable  sodium  deposits  (30  U.S.C.  262),  (4)  shows  to 
the  Secretary  that  valuable  phosphate  deposits  have  been  discovered 
(30  U.S.C.  211),  or  (5)  upon  a  satisfactory  showing  that  valuable 
deposits  of  sulphur  have  been  discovered  (30  U.S.C.  272),  be  issued 
a  preference  right  lease  for  all  or  part  of  the  land  embraced 
in  his  permit. 

.2  Action  on  Applications.  Applications  for  preference  right  leases 
are  referred  by  3LM  to  the  appropriate  Regional  Mining  Supervisor 
for  a  report. 

A.  Procedure .  Upon  receipt  of  a  request  from  the  Bureau  of  Land 
Management  for  a  report  on  the  discovery  claimed  under  the 
permit,  the  Regional  Mining  Supervisor  will  refer  the  applica¬ 
tion  to  the  appropriate  Regional  or  District  Geologist  for 
a  report  together  with  his  case  record  and  any  other  pertinent 
information  in  his  files. 

(1)  Report  by  the  Regional  or  District  Geologist.  The  Regional 
or  District  Geologist  will  submit  a  report  to  the  Regional 
Mining  Supervisor  advising  as  to  the  validity  of  the 
geological  data  supporting  the  discovery.  Inasmuch  as 

the  existence  (thickness,  depth,  quality,  and  extent) 
of  a  deposit  is  fundamental  in  the  determination  of  a 
discovery,  the  report  should  thoroughly  review  all  these 
data  which  have  become  available  through  the  prospecting 
by  the  permittee. 

(2)  Report  by  the  Regional  Mining  Supervisor.  The  Regional 
Mining  Supervisor  will  review  the  basis  for  discovery 
submitted  in  the  application  and  the  geological  report 
together  with  all  other  pertinent  engineering  data 

to  determine  if  the  discovered  deposit  is  workable 
(671.5.2)  and  will  prepare  a  report  and  his  recommendation. 
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(3)  Transmittal  of  Recommendation .  The  Regional  Mining 

Supervisor  should  transmit  to  the  Chief,  Branch  of  Mining 
Operations,  his  report,  the  geological  report,  and  a 
memorandum  to  the  BLM  for  signature  by  the  Chief, 
Conservation  Division,  MPor  the  Director". 

B.  Action  bv  Branch  of  Mining  Operations  and  Branch  of  Mineral 

Classification.  The  reports  will  be  reviewed  first  in  the 

Branch  of  Mining  Operations  and  then  in  the  Branch  of  Mineral 
Classification  and,  if  satisfactory,  will  be  forwarded  to  the 
Chief,  Conservation  Division,  for  approval. 
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(1)  Minutes.  The  factors  considered  in  arriving  at  a  deter¬ 
mination  of  a  leasing  area  shall  he  recorded  as  formal 
minutes  prepared  in  the  form  prescribed  in  Exhibit  1. 

These  minutes  shall  include  a  complete  land  description 
of  the  area  to  be  included,  bear  the  signature  of  the 
geologists  and  mining  engineers  involved  in  the  considerations, 
and  then  be  submitted  to  the  respective  Branch  Chiefs  for 
acceptance. 

(2)  Leasing-Area  Plats.  Alter  the  proposed  leasing  area^ has  been 
accepted  by  the  respective  Branch  Chiefs,  a  plat  will  De 
prepared  and  submitted  to  the  Director  for  approval.  After 
approval  the  plats  will  be  reprcducea  for  distribution  and 
unless  impracticable  shall  be  8U  x  10^-M  in  size  in  the  form 
shown  in  Exhibit  2. 


(3)  Distribution  of  Plats.  The  leasing-area  plats  will  be^ 

distributed  to  the  Manager  of  the  appropriate  Land  Office 
and  to  the  following  offices  in  accordance  with  current 
instructions  regarding  distribution: 


Manager,  Land  Office  for  State  involved. 

Regional  Mining  Supervisor  for  States  within  region. 

Regional  Geologist  for  States  within  region. 

District  Geologist. 

Director,  BLM  (Minerals  Staff  Officer). 

% 4.  Designation  of  Areas  Valuable  Prospectively.  The  determination  of - 

areas  valuable  prospectively  for  leasable  minerals  is  made  where - 

geologic  data  suggest  that  tne  mineral  may  be  present:  meeting - 

classification  standards. _ Positive  information  on  the  quality - 

thickness,  and  depth  of  occurrence  is  lacking  principally  because  of 

the'  absence  of  adequate  manning  and  developments.  To  preserve  the 

Government  mineral  estate  and  prevent  loss  of  title  through  nomnlneral 

entries  this  type  of  classification  is  made. 

A.  Definition.  ,TA  valuable  prospectively  area"  is  that  area  defined 
by  the  Director,  Geological  Survey,  pursue”  :  to  authority  contained 
in  the  Act  of  March  3,  1879  (43  U.S.C.  31),  as  supplemented  by 
Reorganization  Plan  No.  3  1950  (3  U.S.C.  48l,  note),  and 

Secretary's  Order  No.  2583  (15  F.R.  3x93 )- 


This  doterrninntion 

not  withdrawn  but 


in  an plied  to 

c out  a i n  i in  1  /'  red 


either  withdrawn 

oral  lands. 


areas 


or  areas 
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® •  State  base  mans  shoving;  areas  of  lands  valuable  prospectively  foi 
leasable  minerals  will  be  maintained. 

C.  Procedure.  Geologists  of  the  Branch  of  Mineral  Classification 

assemble  a-^-  pertinent  geologic  data  to  determine  the  extent 
of  the  mineral  deposit  under  consideration.  From  available  maps, 
cross  sections,  and  other  information  they  will  prepare  minutes 
justifying  the  area  or  areas  so  designated. 

Minut e s «  The  geologic  factors  considered  in  determining 
prospective  area  shall  be  recorded  as  formal  minutes 
prepared  in  the  form  prescribed  in  Exhibit  1.  These  minutes 
shall  include  a  complete  land  description  of  the  area  to  be 

included,  bear  the  signatures  of  the  geologists  involved,  and 

then  be  submitted  to  the  Chief  of  the  Branch  for  review  and 
approval.  ~  - - 

(2)  Prospective  Area  Maps  and  Plats.  After  the  proposed 
valuable  prospectively  area  or  areas  have  been  accepted  by  the 
Branch  Chief,  a  plat  or  map  will  be  prepared  and  submitted  tc 
the  Direcuor  for  approval.  After  approval  the  map  or  plats 
will  be  reproduced  for  distribution.  Unless  infeasible,  the 
plats  shall  be  8  x  IQ^f  in  size  in  the  form  shown  in  Sxhib it  2 . 

(>)  Distribution  of  Maps  and  Plats.  The  prospective  area  maps 
or  plats  will  be  distributed  only  to  the  offices  of  the  Divieion 
concerned. 
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STEP  I 

Applicant  files  mineral  prospecting  permit  application  with  Bureau 
of  Land  Management,  accompanied  by  $10  filing  fee  and  first  year's 
rental  at  25C  per  acre  or  fraction  thereof. 

STEP  II 

Bureau  of  Land  Management  adjudicates  application  lands  which  are 
presently  under  mineral  permit  or  lease  to  others.  Land  presently 
under  other  ownership  is  rejected  from  application. 

STEP  III 

Bureau  of  Land  Management  furnishes  copy  of  application  with  copy 
of  serial  register  page  with  letter  of  request  to  U.S.  Geological 
Survey  for  report  and  recommendation  on  the  lands  applied  for. 

If  other  than  BLM  surface  administration,  other  surface  agency 
receives  material  similar  to  that  sent  USGS  with  request  for 
action. 

STEP  IV  (a) 

U.S.  Geological  Survey,  by  memorandum,  requests  intra-agency 
geologic  report.  Geological  Survey  also  requests  surface  clearance 
report  for  archaeological  and  endangered  species  (flora  and  fauna) 
purposes  from  surface  agency  or  recognized  authority  or  U.S.  Fish 
and  Wildlife  Service. 

STEP  IV  (b) 

Following  review  of  geologic  report;  numerous  publications;  per¬ 
sonal  knowledge  of  the  area;  geologic  and  other  information  avail¬ 
able  from  terminated,  cancelled  or  otherwise  relinquished  adjacent 
or  nearby  permits  and/or  leases,  the  Mining  Supervisor  drafts  a 
report  and  makes  recommendations  (favorable  or  unfavorable)  to  the 
State  Director,  BLM,  over  the  signature  of  the  Regional  Conservation- 
Manager  who  has  authority  to  sign  "For  the  Director.” 

Bureau  of  Land  Management  "Officer"  may  call  for  Joint  "Technical 
Exam"  of  lands  by  affected  Government  agency  personnel. 

STEP  IV  (c) 

Review  and  concurrence  or  non-concurrence  of  the  recommendations 
by  the  Regional  Conservation  Manager.  Report  and  recommendation 
(if  approved)  is  signed  and  sent  to  State  Director,  BLM. 

STEP  V 

Bureau  of  Land  Management  incorporates  U.S.  Geological  Survey 
recommendation  with  review  of  recommendations  received  from  other 
agencies  having  surface  jurisdiction.  BLM  notifies  applicant  of 
rejection  or  acceptance  of  application  and  makes  permit  offer 
subject  to  stipulations,  including  bonding  requirements. 

■ 
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STEP  I 

Applicant  files  mineral  prospecting  permit  application  with  Bureau 
of  Land  Management,  accompanied  by  $10  filing  fee  and  first  year's 
rental  at  25C  per  acre  or  fraction  thereof. 

STEP  II 

Bureau  of  Land  Management  adjudicates  application  lands  which  are 
presently  under  mineral  permit  or  lease  to  others.  Land  presently 
under  other  ownership  is  rejected  from  application. 

STEP  III 

Bureau  of  Land  Management  furnishes  copy  of  application  with  copy 
of  serial  register  page  with  letter  of  request  to  U.S.  Geological 
Survey  for  report  and  recommendation  on  the  lands  applied  for. 

If  other  than  BLM  surface  administration,  other  surface  agency 
receives  material  similar  to  that  sent  USGS  with  request  for 
action. 

STEP  IV  (a) 

U.S.  Geological  Survey,  by  memorandum,  requests  intra-agency 
geologic  report.  Geological  Survey  also  requests  surface  clearance 
report  for  archaeological  and  endangered  species  (flora  and  fauna) 
purposes  from  surface  agency  or  recognized  authority  or  U.S.  Fish 
and  Wildlife  Service. 

STEP  IV  (b) 

Following  review  of  geologic  report;  numerous  publications;  per¬ 
sonal  knowledge  of  the  area;  geologic  and  other  information  avail¬ 
able  from  terminated,  cancelled  or  otherwise  relinquished  adjacent 
or  nearby  permits  and/or  leases,  the  Mining  Supervisor  drafts  a 
report  and  makes  recommendations  (favorable  or  unfavorable)  to  the 
State  Director,  BLM,  over  the  signature  of  the  Regional  Conservation 
Manager  who  has  authority  to  sign  "For  the  Director." 

Bureau  of  Land  Management  "Officer"  may  call  for  Joint  "Technical 
Exam"  of  lands  by  affected  Government  agency  personnel. 

STEP  IV  (c) 

Review  and  concurrence  or  non-concurrence  of  the  recommendations 
by  the  Regional  Conservation  Manager.  Report  and  recommendation 
(if  approved)  is  signed  and  sent  to  State  Director,  BLM. 

STEP  V 

Bureau  of  Land  Management  incorporates  U.S.  Geological  Survey 
recommendation  with  review  of  recommendations  received  from  other 
agencies  having  surface  jurisdiction.  BLM  notifies  applicant  of 
rejection  or  acceptance  of  application  and  makes  permit  offer 
subject  to  stipulations,  including  bonding  requirements. 

.  .  . 
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STEP  VI 

After  acceptance  of  permit,  permittee  files  an  exploration  proposal 
with  USGS .  showing  the  location  of  proposed  exploration  sites 
(drill  pads,  trench  locations,  drill  depths,  etc.)/  and  how  access 
to  the  sites  is  anticipated.  Surface  administering  agency  person¬ 
nel  with  USGS  participation  examine  lands  to  determine  and  miti¬ 
gate  potential  environmental  hazards.  Approve  or  recommend  changes 
in  proposal  are  made  by  USGS  directly  to  permittee. 

STEP  VII 

3. 

With  submission  of  data  required  by  JSO  CFR  2  31  regulations,  per- 
mittee  files  application  with  BLM.  For  "Preference  Right  Lease"  ^  o  f 
on  any  or  all  of  the  lands  held  under  permit.  At  request  of  BLM,  ' 

USGS  evaluates  data  submitted  by  permittee  to  acknowledge  whether 
or  not  a  valid  discovery  has  been  made.  If  data  shows  affirmatively 
that  a  valuable  discovery  has  been  made,  recommendations  to  BLM  are 
so  noted.  Additionally,  stipulations,  including  bonding  require¬ 
ments,  reclamation,  royalty  rate,  and  other  conditions  are  passed 
to  permittee  through  BLM.  Potential  lessee  io  afforded  an  oppor¬ 
tunity  to  peruse  the  terms  and  conditions  of  the  lease  offer.  If 
found  acceptable,  applicant  signs  lease  form  and  returns  same  to 

BLM  for  signature. 

STEP  VIII 

Lease  issues.  Lessee  is  now  bound  by  regulations  in  all  matters 
related  to  the  lease. 

STEP  IX 

If  lessee  is  interested  in  bringing  property  into  production,  the 
next  step  in  a  continuing  procedure  is  the  submission  of  a  mine 
plan  proposal.  By  law  and  regulation,  the  U.S.  Geological  Survey 
is  required  to  evaluate  all  proposals  which  involve  surface  dis¬ 
turbances  by  drafting  a  document  in  the  form  of  an  Environmental 

Assessment  (EA) .  A  similar  document  is  prepared  by  the  surface 
administering  agency,  resulting  in  that  agency's  stipulations 
evaluated  and/or  included  in  the  USGS  EA.  If  it  is  determined 
from  the  EA  that  sufficient  disturbance  may  result  from  the  pro¬ 
posed  action,  a  statement  to  that  effect  is  made  and  a  recommenda¬ 
tion  for  the  drafting  of  a  full  environmental  impact  statement  is 
undertaken. 

STEP  X 

If  all  parties  involved  in  the  lease  (private  and  all  levels  of 

Government)  are  satisfied  that  all  conditions  can  be  met  without 
environmental  degradation,  the  mining  plan  can  be  approved  and 
mining  commenced. 
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By  L  tf.  Godwin,  L.  B.  Haigler,.  R.  L.  Rioux,  D.  E.  White,  L.  J.  P.  Muffler,  and  R.  G.  Wayland 


.  ABSTRACT 

The  Organic  Act  of  1879  (43  U.S.C.  31)  that  estab¬ 
lished  the  U.S.  Geological  Survey  provided,  among 
other  things,  for  the  classification  of  the  public  lands 
and  for  the  examination  of  the  geological  structure, 
mineral  resources,  and  products  of  the  national  domain. 
In  order  to  provide  uniform  executive  action  in  classi¬ 
fying  public  lands,  standards  for  determining  which 
lands  are  valuable  for  mineral  resources,  for  example, 
leasable  mineral  lands,  or  for  other  products  are  pre¬ 
pared  by  the  U.S.  Geological  Survey.  This  report  pre¬ 
sents  the  classification  standards  for  determining  which 
Federal  lands  are  classifiable  as  geothermal  steam  and 
associated  geothermal  resources  lands  under  the  Geo¬ 
thermal  Steam  Act  of  1970  (84  Stat.  15G<»). 

The  concept  of  a  geothermal  resources  province  is 
established  for  classification  of  lands  for  the  purpose 
of  retention  in  Federal  ownership  of  rights  to  geo¬ 
thermal  resources  upon  disposal  of  Federal  lands.  A 
geothermal  resources  province  is  defined  as  an  area  in 
which  higher  than  normal  temperatures  are  likely  to 
occur  with  depth  and  in  which  there  is  a  reasonable 
possibility  of  finding  reservoir  rocks  that  will  yield 
steam  or  heated  fluids  to  wells. 

The  determination  of  a  “known  geothermal  resources 
area”  is  made  after  careful  evaluation  of  the  available 
geologic,  geochemical,  and  geophysical  data  and  any 
evidence  derived  from  nearby  discoveries,  competitive 
interests,  and  other  indicia.  The  initial  classification 
required  by  the  Geothermal  Steam  Act  of  1970  is 
presented. 

.  INTRODUCTION 

The  Organic  Act  of  1879  (43  U.S.C.  31) 
that  established  the  U.S.  Geological  Survey 
provided,  among:  other  thingrs,  for  the  classifi¬ 
cation  of  the  public  lands  and  for  the  exam¬ 
ination  of  the  geological  structure,  mineral 
resources,  and  other  products  of  the  national 
domain.  With  the  enactment  of  the  Geother¬ 
mal  Steam  Act  of  1970,  that  authority  and 
responsibility  now  includes,  without  limitation. 


to  the  same  extent  as  in  classifying  lands  under 
the  mineral  leasing  laws,  the  authority  and 
responsibility  to  classify  lands  as  valuable  for 
geothermal  steam  and  associated  geothermal 
resources.  Land  is  so  classified  in  order  to  re¬ 
serve  or  retain  those  substances  in  Federal 
ownership  and  to  determine  for  the  Depart¬ 
ment  of  the  Interior  which  lands  are  included 
within  “known  geothermal  resources  areas” 
and  thus  subject  to  the  competitive  leasing  pro¬ 
visions  of  the  Geothermal  Steam  Act  of  1970 
(84  Stat.  1566). 

The  Geothermal  Steam  Act  of  1970  (see 
“Appendix”),  effective  December  24,  1970,  in¬ 
cludes  the  following  provisions: 

Sec.  2(e).  “known  geothermal  resources  area”  means 
an  area  in  which  the  geology,  nearby  discoveries,  com- 
petitive  interests,  or  other  indicia  would,  in  the  opinion 
of  the  Secretary,  engender  a  belief  in  men  who  are  ex- 
perienced  in  the  subject  matter  that  the  prospects  for 
extraction  ot  geotKe rmal  steam  or  associated  ge<> 

thermal  resources _ are  good  enough  to  warrant  ex- 

penditures  of  money  for  that  purpose. 

Sec.  4.  If  landsTo  Be  leased  under  Ifni  Act  are  within 
any  known  geothermal  resources  area,  they  shall  be 
leased  to  the  highest  responsible  qualified  bidder  by 
competitive  bidding  under  regulations  formulated  by 
the  Secretary.  If  the  lands  to  be  leased  are  not  within 
any  known  geothermal  resources  area,  the  qualified 
person  first  making  application  for  the  lease  shall  be 
entitled  to  a  lease  of  such  lands  without  competitive 
bidding.  *  *  * 

Sec.  21(a).  Within  one  hundred  and  twenty  days 
after  the  effective  date  of  this  Act,  the  Secretary  shall 
cause  to  be  published  in  the  Federal  Register  a  deter¬ 
mination  of  all  lands  which  were  included  within  any 
known  geothermal  resources  area  on  the  effective  date 
of  the  Act.  He  shall  likewise  publish  in  the  Federal 
Register  from  time  to  time  his  determination  of  other 
known  geothermal  resources  areas  specifying  in  each 
case  the  date  the  lands  were  included  in  such  area; 
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Sec.  25.  As  to  any  land  subject  to  geothermal  leas¬ 
ing  under  section  3  of  this  Act,  all  laws  which  either 
(a)  provide  for  the  disposal  of  land  by  patent  or  other 
form  of  conveyance  or  by  grant  or  by  operation  of  law 
subject  to  a  reservation  of  any  mineral  or  (b)  prevent 
or  restrict  the  disposal  of  such  land  because  of  the 
mineral  character  of  the  land,  shall  hereafter  be  deemed 
to  embrace  geothermal  steam  and  associated  geo¬ 
thermal  resources  as  a  substance  which  either  must  be 
reserved  or  must  prevent  or  restrict  the  disposal  of 
such  land,  as  the  case  may  be.  [Italics  added. 1  This 
section  shall  not  be  construed  to  affect  grants,  patents, 
or  other  forms  of  conveyances  made  prior  to  the  date 
of  enactment  of  this  Act. 

In  order  to  assure  uniform  executive  action 
in  the  classification  of  leasable  mineral  lands 
in  the  public  domain,  standards  for  determin¬ 
ing  which  lands  are  mineral  lands  have  been 
prepared  from  time  to  time  by  the  U.S.  Geo- 
•  logical  Survey.  It  is  the  duty  of  the  Geological 
Survey  to  use  geologic  expertise  to  identify 
those  Federal  lands  that  are  underlain  by  or 
have  a  reasonable  expectation  of  containing 
mineral  deposits  or  other  products  that  meet 


or  exceed  the  minimum  limits  set  by  the  cla 
fication  standards.  Field  examination  anc 
study  of  subsurface,  geophysical,  and  < 
chemical  data  may  precede  classification.  S 
ilarly,  all  known  pertinent  geologic  facts 
considered  in  determining  which  legal  su; 
visions  of  lands  are  classified  as  geother 
steam  and  associated  resources  lands. 

The  purpose  of  this  report  is  to  present 
classification  standards  that  have  been  es; 
lished  to  implement  the  Geothermal  Steam 
of  1970.  Figures  1  and  2  show  those  a; 
which  include,  in  part,  Federal  lands  classi 
as  known  geothermal  resources  areas  that  r 
be  leased  only  competitively  to  the  hig’: 
qualified  bidder  and  those  lands  classified 
valuable  prospectively  for  the  purpose  of 
tention  of  geothermal  rights  in  Federal  ow 
ship  upon  disposal  of  the  lands.  Table  1  1 
the  known  geothermal  resources  areas  effec 
December  24,  1970. 


TABLE  1. — Known  geothermal  resources  areas 

(Number  correspond*  to  location  shown  in  fi».  I  or  2.  Detail'd  land  descriptions  ot  these  arena  have  been  published  In  the  ‘Tedvrsl 
later.'*  v.  36.  p.  562S,  March  25.  1971:  v.  36.  p.  Slid,  April  2.  1971:  v.  36.  p.  6441.  April  3.  1971:  v.  36,  p.  7319.  April  17.  197: 
v.  36.  p.  7769.  April  2*.  1971] 


Locality 

Name 

■ 

Locality 

1 . 

Alaska 

...Pilgrim  Springs 

4 . * . 

0 

..Geyser  Spring  Basin  and  Okmok  Caldera 

5 . 

California 

fi . 

7 

1..... . 

—The  Geysers 

8  . 

2 . 

...Salton  Sea 

9 

3 . 

...Mono-Long  Valley 

10 . 

4 . 

...Calistoga 

11 

5 . 

...Lake  City 

12 

6 . 

...Wendcl-Amedee 

13 . 

7 

...Coso  Hot  Springs 

8. . 

...Lassen 

« 

0 . 

..Glass  Mountain 

1  1 . 

| 

io..;. . 

...Sespe  Hot  Springs 

li . 

...Heber 

1 . 

12 . 

...Brawley 

2 

13 . . 

...Dunes 

3 

14 . . 

...Glartiis 

a 

Idaho 

5  . 

1 . .. . 

...Yellowstone 

6 . 

2 

...Frazier 

7  . 

Montana 

1 . 

...Yellowstone 

1 . 

O 

Nevada 

1 . 

...Beowawe 

2 . 

....Fly  Ranch 

i . 

3 . . 

....Leach  Hot  Springs 

Name 


Nevada — Continued 

Steamboat  Springs 
Brady  Hot  Springs 
Stillwater-Soda  Lake 
Darrough  Hot  Springs 
Gerlach 

.Moana  Springs 
Double  Hot  Springs 
.Wabuska 
.Monte  Neva 
Elko  Hot  Springs 

Ne-w  Mexico 
.Baca  Location  No.  1 
Oregon 

.Breitenbush  Hot  Springs 

.Crump  Geyser 

.Vale  Hot  Springs 

.Mount  Hood 

.Lakeview 

.Carey  Hot  Springs 

.Klamath  Falta 

Utah 

.Crater  Springs 
.Roosevelt 

Washington 
.Mount  St.  Helens 


! 
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FIGURE  1— Map  of  Alaska  showing  lands  classified  for  geothermal  resources  effective  December  24,  1970.  Num 

bers  correspond  to  areas  listed  in  table  1. 
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FIGURE  2. — Map  of  the  Western  United  States  showing  lands  classified  for  Isothermal 
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resources  effective*  December  24,  1970.  Numbers  correspond  to  areas  listed  in  table  1 
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Several  Geological  Survey  personnel  con¬ 
tributed  helpful  suggestions  in  critical  reviews 
during  the  preparation  of  this  report,  and  their 
assistance  is  gratefully  acknowledged.  The  re¬ 
view  and  suggestions  made  by  John  F.  Hughes, 
Office  of  the  Solicitor,  concerning  the  classifica¬ 
tion  standards  were  especially  useful. 

NATURE  OF  GEOTHERMAL  RESOURCES 

The  earth  is  an  immense  reservoir  of  energy, 
but  most  of  this  energy  is  contained  in  the 
earth’s  core  and  mantle  at  depths  unlikely  ever 
to  be  tapped  by  any  foreseeable  drilling  tech¬ 
nology.  Within  the  earth  at  depths  potentially 
accessible  to  drilling  (about  6  miles)  are  stored 
approximately  1024  British  thermal  units  of 
heat  (White,  1965,  p.  2),  but  most  of  this  heat 
is  far  too  diffuse  to  be  considered  as  a  potential 
resource.  However,  economically  significant 
concentrations  of  geothermal  energy  do  occur 
in  local  “hot  spots”  where  high  temperatures 
(150°  to  650° F)  are  found  in  porous  rocks  con¬ 
taining  liquid  water  and  (or)  steam;  such 
concentrations  of  extractable  heat  are  known 
as  “geothermal  reservoirs.”  The  reservoirs  are 
found  in  regions  of  recent  volcanism  and  moun¬ 
tain-building  and  in  the  deep  parts  of  many 
sedimentary  basins. 

The  energy  in  a  geothermal  reservoir  con¬ 
sists  of  heat,  largely  stored  in  rocks  and  to  a 
lesser  extent  in  liquid  water  and  (or)  steam¬ 
filling  pores  and  fractures.  The  water  and 
steam  provide  the  means  by  which  heat  from 
deep  sources  is  transferred  by  convection  to 
depths  shallow  enough  to  be  tapped  by  drill¬ 
ing.  Water  and  steam  also  serve  as  the  agents 
by  which  geothermal  heat  escapes  at  the  sur¬ 
face  in  hot  springs  and  fumaroles  and  through 
which  geothermal  heat  can  be  tapped  commer¬ 
cially  by  wells. 

The  fluid  in  most  geothermal  reservoirs  is 
liquid  water  (White  and  others,  1971)  that  is 
held  at  temperatures  above  surface  boiling  by 
the  confining  pressure.  Decrease  in  pressure 
upon  withdrawal  of  the  liquid  water  causes 
steam  to  form  by  boiling,  and  a  mixture  of 
steam  and  water  is  produced  at  the  surface. 
A  few  reservoirs  contain  primarily  steam,  and 
the  wells  produce  dry  or  superheated  steam 
with  no  water.  These  dry  steam  reservoirs  are 


positively  known  only  in  the  Larderello-^. 
Amiata  region  of  Italy  and  at  The  Geyse 
Calif. 

For  a  geothermal  reservoir  to  have  appro 
able  potential  for  exploitation,  it  must  m< 
the  following  requirements :  (1)  relatively  hi 
temperature  (greater  than  150°  to  400°F.  < 
pending  on  processing  technology),  (2)  a  def 
shallow  enough  to  permit  drilling  (curren 
10,000  ft  or  less),  (3)  sufficient  rock  pern 
ability  to  allow  the  heat  transfer  agent  (wa 
and  (or)  steam)  to  flow  continuously  at  a  hi 
rate,  and  (4)  sufficient  water  recharge  to  ma 
tain  production  over  many  years. 

Limited  exploitation  of  geothermal  reso1 
ces  has  occurred  since  the  turn  of  the  centu 
primarily  to  generate  electric  power.  Geoth- 
mal  resources  also  have  been  used  for  spt 
heating,  product  processing,  and  agricultu 
heating,  and  in  addition  some  geothermal  flu 
contain  chemicals  and  metals  that  are  pot 
tially  valuable  byproducts.  Furthermore,  g 
thermal  energy  appears  to  have  an  import, 
potential  use  in  desalination,  either  of  the  g 
thermal  fluid  itself  or  of  other  saline  wat 
that  may  occur  near  a  source  of  geother: 
energy. 

PRESENT  STATE  OF  GEOTHERMAL  KNOWLE1 

Geothermal  areas  exist  throughout  the  wo 
primarily  along  the  belts  of  young  volcan 
that  ring  the  Pacific  Ocean  and  that  follow 
midoceanic  ridges.  Geothermal  areas  of 
United  States  are  found  primarily  in  the  W< 
ern  States,  along  the  circum-Pacific  belt 
young  volcanism  and  mountain-building  ; 
where  the  Pacific  ridge  system  (a  locus  of  h 
heat  flow)  intersects  the  North  American  c 
tinent  along  the  Gulf  of  California  and 
Imperial-Coachella  Valley  of  California.  In 
Eastern  United  States,  potentially  econo 
reservoirs  of  geothermal  heat  have  been  i< 
tified  in  the  deep  parts  of  the  Gulf  of  Me: 
sedimentary  basin. 

The  distribution,  extent,  and  magnitude 
the  geothermal  resources  of  the  United  St: 
are,  at  present,  poorly  known.  The  general 
tent  of  the  resource  in  the  Western  States 
be  inferred  from  the  distribution  of  hot  spri 
and  in  a  more  general  way  from  the  distr: 
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tion  of  young:  volcanic  rocks.  In  the  past,  geo¬ 
thermal  exploration  was  primarily  on  sites 
identified  by  hot  springs  (an  exploration 
method  analogous  to  the  primitive  oil  explora¬ 
tion  methods  of  the  turn  of  the  century  when 
oil  fields  could  be  located  only  by  finding  sur¬ 
face  oil  seeps).  Available  geologic  and  geo¬ 
chemical  techniques  have  not  been  used  ade¬ 
quately  in  discovering  and  evaluating  new 
fields,  and  geophysical  principles  and  tech¬ 
niques  are  only  now'  beginning  to  be  adapted 
to  geothermal  exploration. 

Knowledge  of  the  characteristics  and  param¬ 
eters  of  individual  geothermal  systems  in  the 
United  States  has  come  from  exploratory  drill¬ 
ing  in  about  40  hot-spring  areas  (J.  B.  Koenig, 
“Geothermal  Exploration  in  the  Western 
United  States":  Paper  11/19,  United  Nations 
Symposium  on  the  Development  and  Utiliza¬ 
tion  of  Geothermal  Resources,  Pisa,  Italy,  Sep¬ 
tember  1970),  from  developmental  drilling 
(mainly  at  The  Geysers  of  northern  California 
and  the  Salton  Sea  in  southern  California) ,  and 
from  scientific  studies  of  a  few  major  thermal- 
spring  areas,  supplemented  by  shallow  research 
drilling.  Extrapolation  of  knowledge  from 
other  countries,  mainly  New  Zealand,  Italy,  and 
Iceland,  has  proven  useful,  but  techniques  for 
estimating  the  size  and  power  potential  of  geo¬ 
thermal  sites  prior  to  drilling  are  only  be¬ 
ginning  to  be  developed.  Techniques  for  effi¬ 
ciently  utilizing  all  the  energy  produced  from 
geothermal  wells  (that  is,  by  desalination  or  by 
two-phase  generation)  are’  only  beginning  to 
be  investigated  and  developed. 

CLASSIFICATION  FACTORS  FOR  RETENTION 

The  petroleum  province  is  an  established 
concept  in  classification  of  oil  and  gas  lands 
for  purposes  of  retention  of  Federal  mineral 
rights  upon  disposal  of  public  lands.  A  geo¬ 
thermal  resources  province  (GRP)  similar  in 
concept  to  a  petroleum  province  is  necessary  to 
define  those  areas  valuable  prospectively  for 
geothermal  steam  and  associated  geothermal 
resources. 

A  geothermal  resources  province  _is  an  area 
in  which  higher  than  normal  temperatures  are 
likely" to  occur  with  "depth  and  there  is  a  rea¬ 
sonable  possibility  of  finding  reservoir  rocks 
that  will  yield  steam  or  heated  fluids  to  wells. 


In  most  prospective  areas,  data  on  geothermal 
gradients  and  conductive  heat  flow  are  scarce. 
Adequate  temperature-depth  data  exist  only  in 
sedimentary  basins  that  have  been  extensively 
explored  for  oil  and  gas.  Most  of  these  basins 
are  characterized  by  nearly  “normal”  geother¬ 
mal  gradients  rather  than  the  abnormally  high 
rates  needed  for  development  of  geothermal 
energy. 

The  present-day  use  of  geothermal  energy 
includes  generation  of  electricity,  manufactur¬ 
ing,  agric  u  1 1  u  r  e  ,_a  n  d  sp  ac  e  heating.  The  mini  - 
mum  present-day ju se  for  geothermal  resources 
is  the  exploitation  of  _s_tored  heat  energy  for 
space  heating.  Geothermal  fluids  used  for  space 
heating  are  generally  delivered  at  above  100°F 
and  are  available  at  the  surface  or  at  shallow 
depths  below  the  surface.  S.  S.  Einarsson 
(“Utilization  of  Low  Enthalpy  Water  for  Space 
Heating,  Industrial,  Agricultural  and  Other 
Uses”:  Rapporteur  rept.,  Sec.  X,  United  Na¬ 
tions  Symposium  on  the  Development  and  Utili¬ 
zation  of  Geothermal  Resources,  Pisa,  Italy, 
September  1970)  reported  use  of  118°F  water 
in  space  heating  in  Olafsfjordhur,  Iceland,  and 
104°F  water  in  Japan.  S.  H.  Ross  (“Geo¬ 
thermal  Potential  of  Idaho”:  Paper  II/l, 
United  Nations  Symposium  on  the  Develop¬ 
ment  and  Utilization  of  Geothermal  Resources, 
Pisa,  Italy,  September  1970)  reported  use  of 
104°  F  water  for  agricultural  purposes  in 
Idaho.  Because  a  heat,  exchanger  can  extract 
the  heat  from  the  geothermal  fluid,  the  chem¬ 
ical  composition  or  the  corrosiveness  of  the 
fluid  is  not  necessarily  a  controlling  factor  in 
classification. 

The  classification  of  geothermal  resources, 
provinces  is  based  on  geojogic_inference  similar 
toThat  used  by  the  Geological  Survey  in  classi¬ 
fying  lands  for  retention  of  oil  and  gas  mineral 
rights  and  should  provide  adequate  protection 
against  alienation  of  leasable  geothermal  re¬ 
sources.  One  or  more  of  the  following  indicia 

are  necessary  for  the  retention _ classification 

of  lands  in  geothermal  resources  provinces: 

1.  Volcanism  of  late  Tertiary  or  Quaternary 

age— especially  caldera  structures,  cones, 

and  volcanic  vents. 

2.  Geysers, _ fumaroles,  mud  volcanoes,  or 

thermal  springs  at  1  eas t_  4 0 ° F  h i g he r  than 
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average  ambient  temperature. 

3.  Subsurface  geothermal  gradients  generally 
in  excess  of  two  times  normal,  as  r  el  lee  ted 
in  deep  water  wells,  oil  well  tests,  and 
_other  test  holes. 

CLASSIFICATION  factors  for  a  known 
GEOTHERMAL  RESOURCES  AREA 

Lands  shall  be  classified  as  a  “ known  geo¬ 
thermal  resources  area”  (KGRA)  when  “the 
prospects  for  extraction  of  geothermal  steam 
or  associated  geothermal  res o u rces  from  an’ 

area  are  good  enough  to  warrant  expenditures 
of  money  for  that  purpose. ”  The  accumulation 
of  geothermal  resources  is  in  some  ways  simi¬ 
lar  to  the  accumulation  of  oil  and  gas  re¬ 
sources,  and  only  a  test  hole  can  establish  with 
certainty  the  existence  of  adequate  tempera¬ 
tures,  pressures,  and  production  capacity  of 
an  area.  However,  the  definition  of  a  “known 
geothermal  resources  area”  departs  from  the 
concept  of  a  “known  geologic  structure  of  a 
producing  oil  or  gas  field”  (Finley,  1959)  in 
that  it  does  not  require  a  producible  well.  Thus, 
any  relevant  data  and  information  pertaining 
to  the  criteria  enumerated  in  sec.  2(e)  of  the 
Geothermal  Steam  Act  can  be  considered  in 
determining  whether  lands  are  included  within 
any  KGRA. 

The  extent  of  a  KGRA  is  influenced  by  such 
geologic  factors  as  the  pattern  of  temperature 
gradient,  structure,  stratigraphy,  porosity,  con¬ 
ductivity,  permeability,  heat  source,  and  rate 
of  recharge  of  fluids.  The_determination  of  a 
KGRA  is  made  after  evaluating  the  net  effect 
of  all  geologic,  geochemical,  and  geophysical 
data  and  any  evidence  derived  from  nearby 

discoveries,  competitive _ interests,  and  other 

indicia. 

GE«L«GY  (INCLUDING  GEOPHYSICAL  AND  GEOCHEMICAL 

DATA) 

The  following  kinds  of  data,  considered  to- 
gether,  indicate  that  the  prospects  for  extract 
tion  ot  geothermal  steam  or  associated  geo-_ 
thermal  resources  are  good  enough  to  warrant 
expenditures  of  money  for  that  purpose: ' 

L  Siliceous  sinter  and  natural  geysers  both 

imply  high  subsurface  temperatures,  gen¬ 

erally  350°F  or  greater  (D.  E.  White, 
“Geochemistry  Applied  to  the  Discovery, 


Evaluation  and  Exploitation  of  G« 
thermal  Energy  Resources”:  Rapporte 
rept..  Sec.  V,  United  Nations  Symposit 
on  the  Development  and  Utilization 
Geothermal  Resources,  Pisa,  Italy,  S* 
tember  1970)  in  hot-water  systems,  1 
cause  of  relationships  generally  existi 
between  temperature  and  SiCL  content 
liquid  water. 

2.  The_  temperatures  of  fumaroles,  them 

springs,  and  mud  volcanoes  provide  mi 
m u m_su bs u rf a ce  ye m p e r a t u .res 

3.  The  SiO.-  content _of  spring  watery  is  a  yc 

useful  chemical  geothermometer  for  in< 
cating_the  reservoir  temperatures  of  ma 
hot- water  systems  (R.  0.  Fournier  a 
A.  H.  Truesdell.  “Chemical  Indicators 
Subsurface  Temperature  Applied  to  F 
Spring  Waters  of  Yellowstone  Natior 
Park,  Wyoming,  U.S.A.”:  Paper  V 
United  Nations  Symposium  on  the  Dev 
opment  and  Utilization  of  Geothermal  f 
sources,  Pisa,  Italy,  September  197 
D.  E.  White,  see  above). 

4.  The  Na.  K  ratio  in  spring  waters  of  ma 

hot-water  systems  is  also  _a  useful  che 
ical  geothermometer  when  there  is  at 
quate  knowledge  of  competing  influent 
(D.  E.  White,  see  above). 

5.  Most  known  potential  geothermal  syste 

occur  in  or  nearj/olcanoes  _and  calder 
of  late  Tertiary  or_ Quaternary  age^_ 

6.  Abnormally  high  conductive  heat  flow  a 

the  geothermal  gradient  are  the  best 
dicators  of  deep,  concealed  geo th e r n 
reservoirs.  Although  specific  limits  ha 
not  yet  been  established,  two  to  10  tirr 
the  world-wide  average  (heat  flow  of 
microcalories  per  cm-  per  second ;  te 
perature  gradient  of  1°F  per  100  ft)  e 

tended  consistently  over  hundreds  of  fi 
of  depth  appears  favorable. 

7.  The  porosity  and  the  permeability  of  a  ] 

tentlal  reservoir  are  important  para 
eters  but  can  be  established  onlv  bv  dr 
ing  and  testing.  Where  stratigraphic  cr 
trol  of  the  reservoir  fluid  or  steam  by 
caprock  is  expected,  near-surface  ch; 
acteristics  of  the  rocks  may  provide  p: 
liminary  evaluations. 

8.  Electrical  resistivity  surveys  are  probah 


j 


8 


the  best  geophysical  means  to  geothermal 
evaluation  available  at  this  time,  espe¬ 
cially  for  the  hot-water  systems. 

0.  Magnetic,  gravity,  and  airborne  infrared 
geophysical  surveys  may  provide  useful 
suplemental  data. 

10.  Other  geophysical  methods  such  as  micro- 
seismic,  seismic  ground  noise,  electro¬ 
magnetic,  and  telluric  surveys  may  have 
significant  future  use  in  evaluation. 

NEARBY  DISCOVERIES 

In  classifying  land  as  a  KGRA,  the  dis¬ 
covery  of  a  deposit  of  geothermal  steam  or 
associated  geothermal  resources  in  the  vicinity 
of  such  lands  is  evaluated  together  with  the 
available  data  concerning  the  other  criteria 
enumerated  in  sec.  2(e)  of  the  Act  which  are 
to  be  considered  in  classification  action. 

COMPETITIVE  INTERESTS 

Com  petit  ive  interest  is  considered  together 
with  the  available  data  concerning  the  other 
criteria  enumerated  in  sec.  ~2  (e)  of  the  Act~Tn~ 
classifying  lands  as  being  within  a  KGRA. 

Available  information  which  could  be  con¬ 
sidered  in  determining  the  existence  of  com¬ 
petitive  interest  in  connection  with  an  appli¬ 
cation  for  a  geothermal  lease  would  include 
information  concerning  the  existence  of  bona 
fide,  allowable  applications  for  geothermal 
leases  which  have  been  filed  for  all  or  any  part 
of  the  lands  sought  under  the  application  being 
considered,  or  for  lands  in  the  vicinity  of  the 
lands  being  sought.  The  circumstance  that  two 
or  more1  companies  are  exploring,  applying  for, 
or  actually  leasing  available  State  or  fee  lands 
for  geothermal  resources  in  the  same  general 
area  might  constitute  competitive  interest  that 


would  affect  Federal  lands  considered  valuable 
prospectively  for  geothermal  resources  and 
could  warrant  its  classification  as  a  KGRA. 
The  absence  of  indicated  competitive  interest, 
however,  is,  in  and  of  itself,  no  bar  to  classifi¬ 
cation  of  lards  for  inclusion  in  a  KGRA  and 
would  not  be  sufficient  to  warrant  revocation 
of  a  KGRA. 

OTHER  INDICIA 

Any  pertinent  engineering  and  (or) _ eco¬ 

nomic  data  may  be  considered  together  with 
other  available  data  relating  to  the  criteria 
enumerated  in  sec.  2(e)  of  the  Geothermal 
Steam  Act  in  classifying  la'rid  for  inclusiorTTn 
a  KGRA. 

In  defining  the  lands  valuable  for  geothermal 
resource  development  under  the  proposed  with¬ 
drawal  published  in  the  “Federal  Register,”  v. 
32,  p.  4506,  March  24,  1967,  the  Director  of 
The  Geological  Survey  used  primarily  a  com¬ 
bination  of  the  then  known  geologic  and  geo¬ 
physical  data  as  well  as  temperature  and  chem¬ 
ical  data,  in  part  supplied  by  industry,  from 
areas  that  had  been  drilled  in  exploration  for 
geothermal  steam.  Future  developments  will 
provide  substantially  more  geologic  and  geo¬ 
physical  information  as  well  as  engineering 
and  economic  data.  These  factors  will  be  con- 

i 

sidered  in  future  determinations  of  KGRA’s. 
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To  outsort  z.  tb.  of  tb.  Interior  to 

ateam  and  associated  geothermal  resources.  and  Cor  other  purpo 

lie  it  enacted  by  the  Senate  and  lienee  of 
United  States  of  America  in  Congress  assembled.  That  dun  Act  may 
be  cited  as  the  “Geothermal  Steam  Act  of  19 <0  . 

Sfc  2.  As  used  in  this  Act,  the  term —  . 

‘  “Secretary”  means  the  Secretary  of  the  Interior: 

(b)  “geothermal  lease”  means  a  lease  issued  under  authority  o 

thl(5cf  “'iothermal  steam  and  associated  geothermal  resources'’ 
means  all  products  of  geothermal  processes,  embracing 

indigenous  steam,  hot  water  and  hot  brines;  (ix)  steam  and  other 
<rase?hofc  water  and  hot  brines  resulting  from  water,  gas,  or  othe 
fluids  artificially  introduced  into  geothermal  formations,  (in) 
heat  or  other  associated* energy  found  m  geothermal  formations, 

anfd)*‘‘^yproduct’’tmeans^any  niineral  orTLra.s  (exclusive  of 
oil  hydrocarbon  gas,  and  helium)  which  are  found  in  solution  or 
in  aSt^n  with  geothermal  steam  and  which  have  a  value  of 
ess  U^n  75  per  centum  of  the  value  of  the  ^thermal  steam  or 
ar_  not  because  of  quantity,  quality,  or  technical  difficulties  in 
extraction  and  production,  of  sufficient  value  to  warrant  extraction 

‘  gaMhfrZrSrcas  area’;  means  an  area  in  which 

the  geology,  nearby  discoveries,  competitive  interests,  or  othe 
indiSa  would,  in  the  opinion  of  the  Secretary,  engender  a  belief  m 
men  who  are  experienced  in  the  subject  matter  that  the  Prospects 
for  extraction  of  geothermal  steam  or  associated  geothermal 
rSour^ara  good  enough  to  warrant  expend.tums  of  money  for 

S^sK  to  the  provisions  of  section  15  of  this  Act,  the  Score-  u«.a. 

tiol  of  geotherinolr steam' tmd  ^a^d'^hermTAsL'rLVl) 

j*P 'withtowl^S'^odmdUnds',  and^Mn  Unds  which  have  hen 
conveyed  bv  the  United  States  subject  to  a  reservation  to  the  United 
States  of  th  geothermal  steam  and  associated  geothermal  resomces 

theJT\  If  ianda  to  bo  leased  under  this  Act  are  within  any  known  Bids. 

" Z  Ctad anf  eighty  day,  following  the  effective  date  of  this 

ACt:  M  with  T-psoect  to  all  lands  which  were  on  September  7,  1965, 
subject  to  validhfases  or  permits  issued  under  the  M'nerel  Leasmg 
.  / i:e|,niiirv  95  1920,  as  amended  (30  U.o.L.  lot  ^  setW*  u 
under  the  MinSal  Uasing  Act  of  Acquired  Lands  as  amended 
130  1T.S.C.  351,  *358),  or  to  existing  mining  claims  located  on  o 
*  •  i  c  .ifnmlnir  7  1965  the  lessees  or  permittees  or  claimants 

h.  InufeU1  wVohre  qua, filed  to  ho.d  geothermal 
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leases  shall  have  the  right  to  convert  such  leases  or  permits  or 
claims  to  geothermal  leases  covering  the  same  lands; 

(b)  where  there  are  conflicting  claims,  leases,  or  permits  there¬ 
for  embracing  the  same  land,  the  person  who  first  was  issued  a 
lease  or  permit,  or  who  first  recorded  the  mining  claim  shall  be 
entitled  to  first  consideration; 

(c)  with  respect  to  all  lands  which  were  on  September  7,  1965, 
the  subject  of  applications  for  lenses  or  permits  under  the  above 
Acts,  the  applicants  may  convert  their  applications  to  applications 
for  geothermal  leases  having  priorities  dating  from  the  time  of 
filing  of  such  applications  under  such  Acts; 

(d)  no  person  shall  be  permitted  to  convert  mineral  leases, 
permits,  applications  therefor,  or  mining  claims  for  more  than 
10,240  acres;  and 

(e)  the  conversion  of  leases,  permits,  and  mining  claims  and 
applications  for  leases  and  permits  shall  be  accomplished  in 
accordance  with  regulations  prescribed  by  the  Secretary.  No  right 
to  conversion  to  a  geothermal  lease  shall  accrue  to  any  person 
under  this  section  unless  sucli  person  shows  to  the  reasonable  satis¬ 
faction  of  the  Secretary  that  substantial  expenditures  for  the 
exploration,  development,  or  production  of  geothermal  steam  have 
been  made  by  the  applicant  who  is  seeking  conversion,  on  the  lands 
for  which  a  lease  is  sought  or  on  adjoining,  adjacent,  or  nearby 
Federal  or  non-Federal  lands. 

(f)  with  respect  to  lands  within  any  known  geothermal 
resources  area  and  which  arc  subject  to  a  right  to  conversion  to 
a  geothermal  lease,  such  lands  shall  be  leased  by  competitive 
bidding:  Provided.  That,  the  competitive  geothermal  lease  shall 
be  issued  to  the  person  owning  the  right  to  conversion  to  a 
geothermal  lease  if  he  makes  payment  of  an  amount  equal  to  the 
highest  bona  fide  bid  for  the  competitive  geothermal  (ease,  plus 
the  rental  for  the  first  year,  within  thirty  days  after  he  receives 
written  notice  from  the  Secretary  of  the  amount  of  the  highest 
bid. 

Sec.  5.  Geothermal  leases  shall  provide  for — 

(a) *a  royalty  of  not  less  than  10  per  centum  or  more  than  15 
per  centum  of  the  amount  or  value  or  steam,  or  any  other  form  of 
neat  or  energy  derived  from  production  under  the  lease  and  sold 
or  utilized  by  the  lessee  or  reasonably  susceptible  to  sale  or 
utilization  by  the  lessee; 

(b)  a  royalty  of  not  more  than  5  per  centum  of  the  value  of  any 
byproduct  derived  from  production  under  the  lease  and  sold 
or  utilized  or  reasonably  susceptible  of  sale  or  utilization  by  the 
lessee,  except  that  as  to  anv  byproduct  which  is  a  mineral  named 
in  section  1  of  the  Minernf  Leasing  Act  of  February  25,  1920,  as 
amended  (30  U.S.C.  181),  the  rate  of  royalty  for  such  mineral 
shall  be  the  same  as  that  provided  in  that  Act  and  the  maximum 

•  rate  of  royalty  for  such  mineral  shall  not  exceed  the  maximum 
royalty  applicable  under  that  Act; 

(c)  payment  in  advance  of  an  annual  rental  of  not  less  than  SI 
per  acre  or  fraction  thereof  for  each  year  of  the  lease.  If  there  is  no 
well  on  the  leased  lands  capable  of  producing  geothermal  resources 
in  commercial  quantities,  the  failure  to  pay  rental  on  or  before  the 
anniversary  date  shall  terminate  the  lease  by  operation  of  law: 
Provided ,  however ,  That  whenever  the  Secretary  discovers  that 
the  rental  payment  due  under  a  lease  i3  paid  timely  but  the  amount 
of  the  payment  is  deficient  because  of  an  error  or  other  reason  and 
the  deficiency  is  nominal,  as  determined  by  the  Secretary  pursuant 
to  regulations  prescribed  by  him,  he  shall  notify  the  lessee  of  the 
deficiency  and  such  lease  shall  not  automatically  terminate  unless 


J 


11 


Pub.  Law  91-581 


a4  S 


1C:  6  3 


Tenn. 


December  24,  1970 

the  lessee  fails  to  pav  the w here ^^1  ease  U;is  been 
in  the  notice :  !>roiu,/cd  furtl ier  l  at,  ^  Jder  this  section 
terminated  automatical ly  by  H  >  shovvu  to  the  satisfaction 

for  failure  to  pay  rei  itsil .  !>■ a *  fllilurc  to  pay  timely  the 
of  the  Secretary  of  the  Interio  ^  ^  0f  reasonable  dill- 

rental,  tabled  With  the  Sreretary  of  tL  Intent)  ,  .  ^  (b# 

1  ■amli  tdleim’Su- ;-r  -  min*  of  the  petition 

of  rental  payable  at  the  exPlJ‘l  ,  |e;isc  ar  beginning  on  or  after 
during  lease,  commencing  ^  commercial  quantities.  For 

the  commencement  of  production  in  dep  thc  value  of  any 

the  purpose  of  determining  o>.  tjAC  lessee  and  not  sold 

geothermal  steam  and  bvpr  c  .  determined  by  the 

and  reasonably  the  cost  of  exploration 

a  nd*  pnuiuc  t  im  ^and  t  he  cc  o  no  mi  c^’  a  lu  e  of  the  resource  m  termaof 

its  ultimate  utilization.  f  primary  term  of  ten 

Sue.  fi.  (a)  Geotherma i  leases  shall  be  for  commercial 

years.  If  geothermal  steam  s  P™“ch«  j  rontinue  for  so  lone  there- 
quantities  within  this  term, .such  ■  utilized  in  commercial  quan- 

after  as  geothermal, steam  1 3  V Tl  1  note ce<l  an  additional  forty  years.  Limitation 
titles,  but  such  continuation  shall mot  e  _  produced  or  utilized  Renewal. 

(b  If,  at  the  end  of  such  forty  J  nePe(lcd  for  other  pur- 

in  commercial  quantities  and  \ ;  -  rigbt  to  a  renewal  of  such 

noses,  the  lessee  sludlht^e r  tCin  accordm-ce  with  such  terms  and 

conditions  m  the  Sectary  under  an  approved 

operations  were  commenced .  pri  r  tl  j  u  bc  trended  for  five 

are  being  diU«ntlypros<^«te.Ut  that ^  tWfty.fivc  years  as 

years  and  so  long  therca  ,  utqi7ed  in  commercial  quantities.  If, 
geothermal  steam  is  pro. steam  i^iaeing  produced  or  utilised 

*1  li  eomme rc’fal 'qu an ti ties  and  the  lands i’^^renewal  of  f“ch 

Efort  ISnVlel  in Lor'dance  with  such  terms  and  condition  as 

the  Secretary  deems  »PP™P™£  ,  .  f  this  section,  production  or 

(d)  For  purposes  of  subsection  t  ’  exx\n\  quantities  shall  he 
utilization  of  geothermal  steam .  m  ^  mor0 ^rclls  producing  or 
deemed  to  include  the  comp  team  in  commercial  quantities  am 

capable  of  producing  geothermal  steam  >  .■  v  to  or  utilization 

a  bona  fide  Lie  of  such  scheduled  for  installation 

&£ ^ate  commencement  of  the 

P^7JT whUh h^e-idcd 

J»le  P^uced  geothermal  production  and  utili- 

Secretary  to  be  incapable  of  further  gr  exteaded  for  a  period  of 
zation  of  geothermal  steam  y  ^  determination  but  only 

not  more  than  five  ..pro  ucts  are  produced  in  com- 

»^r.s:^33fSRsg»f.« « 
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351-358),  and  the  leasehold  is  primarily  valuable  for  the  production 
thereof,  tho  lessee  shall  bo  entitled  to  convert  his  geothermal  lease  to  a 
mineral  h‘:iso  under,  and  subject  to  all  the  terms  and  conditions  of,  such 
appropriate  Act  upon  application  at  any  time  lieforc  expiration  of 
the  leaso  extension  by  reason  of  byproduct  production.  The  lessee  shall 
be  entitled  to  locate  under  the  mining  haws  all  minerals  which  are  not 
leasable  and  which  would  constitute  a  byproduct  if  commercial  pro¬ 
duction  or  utilization  of  geothermal  steam  continued.  The  lessee  in 
order  to  acquire  the. rights  herein  granted  him  shall  complete  the  loca¬ 
tion  of  mineral  claims  within  ninety  days  after  the  termination  of  the 
lease  for  geothermal  steam.  Any  such  converted  lease  or  the  surface  of 
any  mining  claim  located  for  geothermal  byproducts  mineral  affecting 
lands  withdrawn  or  acquired  in  aid  of  a  function  of  a  Federal  depart¬ 
ment  or  agency,  including  the  Department  of  the  Interior,  shall  be 
subject  to  such  additional  terms  and  conditions  as  may  be  prescribed 
by  such  department  or  agency  with  respect  to(the  additional  operations 
or  effects  resulting  from  such  conversion  upon  adequate  utilization  of 
the  lands  for  the  purpose  for  which  they  are  administered. 

(f)  Minerals  locatablc  under  the  mining  laws  of  the  United  States 
in  lands  subject  to  a  geothermal  lease  issued  under  the  provisions  of 
this  Act  which  are  not  associated  with  the  geothermal  steam  and  asso¬ 
ciated  geothermal  resources  of  such  lands  as  defined  in  section  2(c) 
herein  shall  be  locutable  under  said  mining  laws  in  accordance  with 
the  principles  of  the  Multiple  Mineral  Development  Act  (68  Stat.  708; 
found  in  30  U.S.C.  521  et  seq. ) .  ♦ 

Sf.o.  7.  A  geothermal  lease  shall  embrace  a  reasonably  compact  area 
of  not  more  than  two  thousand  five  hundred  and  sixty  acres,  except 
where  a  departure  therefrom  is  occasioned  by  an  irregular  subdivision 
or  subdivisions.  Xo  person,  association,  or  corporation,  except  as  other¬ 
wise  provided  in  this  Act,  shall  take,  hold,  own,  or  control  at  one  time, 
whether  acquired  directly  from  the  Secretary  under  this  Act  or  other¬ 
wise,  any  direct  or  indirect  interest  in  Federal  geothermal  lenses  in 
an)'  one  State  exceeding  twenty  thousand  four  hundred  and  eighty 
acres,  including  leases  acquired  under  the  provisions  of  section  4  of 
this  Act. 

At  any  time  after  fifteen  years  from  the  effective  date  of  this  Act 
the  Secretary,  after  public  hearings,  may  increase  this  maximum  hold¬ 
ing  in  any  one  Statu  by  regulation,  not  to  exceed  fifty-one  thousand 
two  hundred  acres.  *' 

Sec.  8.  (a\  Tho  Secretary  may  readjust  the  terms  and  conditions, 
except  as  otherwise  provided  herein,  of  any  geothermal  lease  issued 
under  this  Act  at  not  less  than  ten-year  intervals  beginning  ten  years 
after  the  date  the  geothermal  steam  is  produced,  as  determined  by  the 
Secretary.  Each  geothermal  lease  issued  under  this  Act  shall  provide 
for  such  readjustment.  The  Secretary  shall  give  notice  of  any  proposed 
readjustment  of  terms  and  conditions,  and,  unless  the  lessee  files  with 
the  Secretary  objection  to  the  proposed  terms  or  relinquishes  the  lease 
within  thirty  days  after  receipt  of  such  notice,  the  lessee  shall  con¬ 
clusively  be  deemed  to  have  agreed  with  such  terms  and  conditions. 
If  the  lessee  files  objections,  and  no  agreement  can  be  reached  between 
the  Secretary  and  tho  lessee  within  a  period  of  not  less  than  sixty  days, 
the  lease  may  bo  terminated  by  either  party. 

(b)  The  Secretary  may  readjust  the  rentals  and  royalties  of  any 
geothermal  lease  issued  under  this  Act  at  not  less  than  twenty-year 
intervals  beginning  thirty-five  years  after  the  date  geothermal  steam  is 
produced,  os  determined  by  the  Secretary.  In  the  event  of  any  such 
readjustment  neither  the  rental  nor  royalty  may  be  increased  by  more 
than  50  per  centum  over  the  rental  or  royalty  paid  during  the  pre¬ 
ceding  period,  and  in  no  event  shall  the  royalty  payable  exceed  22 V2 
per  centum.  Each  geothermal  lease  issue  under  this  Act  shall  provide 
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for  such  readjust  men  t.  The  Secretary  shall  give  notice  of  any  proposed 
readjustment  of  rentals  and  royalties,  and,  unless  the  lessee  hies  with 
the  Secretary  objection  to  the  proposed  rentals  and  royalties  or  relin¬ 
quishes  the  lease  within  thirty  days  after  receipt  of  such  notice,  the 
lessee  shall  conclusively  be  deemed  to  have  agreed  with  such  terms 
and  conditions.  If  the  lessee  tiles  objections,  and  no  agreement  can  be 
reached  between  the  Secretary  and  the  lessee  within  a  period  of  not 
less  than  sixty  days,  the  lease  may  be  terminated  by  either  party. 

(c)  Any  readjustment  of  the  terms  and  conditions  as  to  use,  protec¬ 
tion,  or  restoration  of  the  surface  of  any  lease  of  lands  withdrawn 
or  acquired  in  aid  of  a  function  of  a  Federal  department  or  agency 
other  than  the  Department  of  the  Interior  may  oc  made  only  upon 
notice  to,  and  with  the  approval  of,  such  department  or  agency. 

Sec.  9.  If  the  production,  use,  or  conversion  of  geothermal  steam  is 
susceptible  of  producing  a  valuable  byproduct  or  byproducts,  including 
commercially  demineralized  water  for  beneficial  uses  in  accordance 
with  applicable  State  water  laws,  the  Secretary  shall  require  substan¬ 
tial  beneficial  production  or  use  thereof  unless,  in  individual  circum¬ 
stances  he  modifies  or  waives  this  requirement  in  the  interest  of 
conservation  of  natural  resources  or  for  other  reasons  satisfactory  to 
him.  However,  the  production  or  use  of  such  byproducts  shall  be  sub¬ 
ject  to  the  rights  of  the  holders  of  preexisting  leases,  claims,  or  permits 
covering  the  same  land  or  the  same  minerals,  if  any. 

Sec.  10.  The  holder  of  any  geothermal  lease  at  any  time  may  make 
and  file  in  the  appropriate  land  office  a  written  relinquishment  of  all 
rights  under  suen  lease  or  of  any  legal  subdivision  of  the  area  covered 
by  such  lease.  Such  relinquishment  shall  be  ellcctive  as  of  t he  date  of 
its  filing.  Thereupon  the  lessee  shall  lie  released  of  all  obligations  there¬ 
after  accruing  under  said  lease  with  respect  to  the  lands  relinquished, 
hut  no  such  relinquishment  shall  release  such  lessee,  or  his  surety  or 
bond,  from  any  liability  for  breach  of  any  obligation  of  the  lease,  other 
than  an  obligation  to  drill,  accrued  at  the  date  of  the  relinquishment, 
or  from  the  continued  obligation,  in  accordance  with  the  applicable 
lease  terms  and  regulations,  ( 1 )  to  make  payment  of  all  accrued  rentals 
and  royalties,  (2)  to  place  all  wells  on  the  relinquished  lands  in  condi¬ 
tion  for  suspension  or  abandonment,  and  (3)  to  protect  or  restore  sub¬ 
stantially  tne  surface  and  surface  resources. 

Sec.  11.  The  Secretary,  upon  application  by  the  lessee,  may  authorize 
the  lessee  to  suspend  operations  and  production  on  a  producing  lease 
and  he  may,  on  his  own  motion,  in  the  interest  of  conservation  suspend 
operations  on  any  lease  but  in  either  case  he  may  extend  the  lease  term 
for  the  period  of  any  suspension,  and  he  may  waive,  suspend,  or  reduce 
the  rental  or  royalty  required  in  such  lease. 

Sec.  12.  Leases  may  be  terminated  by  the  Secretary  for  any  violation 
of  the  regulations  or  lease  terms  after  thirty  days  notice  provided  that 
such  violation  is  not  corrected  within  the  notice  period,  or  in  the  event- 
the  violation  is  such  that  it  cannot  be  corrected  within  the  notice  period 
then  provided  that  lessee  has  not  commenced  in  good  faith  within  said 
notice  period  to  correct  such  violation  and  thereafter  to  proceed  dili¬ 
gently  to  correct  such  violation.  Lessee  shall  be  entitled  to  a  hearing  on 
the  matter  of  such  claimed  violation  or  proposed  termination  of  lease 
if  request  for  a  hearing  is  made  to  the  Secretary  within  the  thirty-day 
period  after  notice.  The  period  for  correction  of  violation  or  com¬ 
mencement  to  correct  such  violation  of  regulations  or  of  lease  terms,  as 
aforesaid,  shall  be  extended  to  thirty  days  after  the  Secretary's  deci¬ 
sion  after  such  hearing  if  the  Secretary  shall  find  that  a  violation 
exists. 

Sec.  13.  The  Secretary  may  waive,  suspend,  or  reduce  the  rental  or 
royalty  for  any  lease  or  portion  thereof  in  the  interests  of  conserva¬ 
tion  and  to  encourage  the  greatest  ultimate  recovery  of  geothermal 
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resources,  if  he  determines  that  this  is  necessary  to  promote  develop¬ 
ment  or  that  the  lease  cannot  be  successfully  operated  under  the  lease 
terms. 

Sec.  14.  Subject  to  the  other  provisions  of  this  Act,  a  lessee  shall  be 
entitled  to  use  so  much  of  the  surface  of  the  land  covered  by  his  geo¬ 
thermal  lease  as  may  be  found  by  tho  Secretary  to  be  necessary  for 
the  production,  utilization,  and  conservation  of  geothermal  resources. 

Sec.  15.  (a)  Geothermal  leases  for  lands  withdrawn  or  acquired  in 
aid  of  functions  of  the  Department  of  the  Interior  may  be  issued  only 
under  such  terms  and  conditions  as  the  Secretary  may  prescribe  to 
insure  adequate  utilization  of  the  lands  for  the  purposes  for  which  they 
were  withdrawn  or  acquired. 

(b)  Geothermal  leases  for  lands  withdrawn  or  acquired  in  aid  of 
functions  of  the  Department  of  Agriculture  may  be  issued  only  with 
the  consent  of,  and  subject  to  such  terms  jind  conditions  as  may  be 
prescribed  by,  the  head  of  that  Department  to  insure  adequate  utiliza¬ 
tion  of  the  lands  for  the  purposes  for  which  they  were  withdrawn  or 
acquired.  Geothermal  leases  for  lands  to  which  section  24  of  the  Federal 
Power  Act,  as  amended  (16  U.S.C.  818),  is  applicable,  may  be  issued 
only  with  the  consent  of,  and  subject  to,  such  terms  and  conditions  as 
the  Federal  Power  Commission  may  prescribe  to  insure  adequate 
utilization  of  such  lands  for  power  and  related  purposes. 

(c)  Geothermal  leases  under  this  Act  shall  not  be  issued  for  lands 
administered  in  accordance  with  (1)  the  Act  of  August  25,  1916  (39 
Stat.  535),  as  amended  or  supplemented,  (2)  for  lands  within  a  national 
recreation  area,  (3)  for  lands  in  a  fish  hatchery  administered  by  the 
Secretary,  wildlife  refuge,  wildlife  range,  game  range,  wildlife  man¬ 
agement  area,  waterfowl  production  area,  or  for  lands  acquired  or 
reserved  for  the  protection  and  conservation  of  fish  and  wildlife  that 
are  threatened  with  extinction,  (4)  for  tribally  or  individually  owned 
Indian  trust  or  restricted  lands,  within  or  without  the  boundaries  of 
Indian  reservations. 

Sec.  16.  Leases  under  this  Act  may  be  issued  only  to  citizens  of  the 
United  States,  associations  of  such  citizens,  corporations  organized 
under  the  laws  of  the  United  States  or  of  any  Stnte  or  the  District 
of  Columbia,  or  governmental  unit3,  including,  without  limitation, 

municipalities.  . 

Sec.  17.  Administration  of  this  Act  shall  be  under  thfe  principles  of 
multiple  use  of  lands  and  resources,  and  geothermal  leases  shall,  insofar 
as  feasible,  allow  for  coexistence  of  other  leases  of  the  same  lands  for 
deposits  of  minerals  under  the  laws  applicable  to  them,  for  the  location 
and  production  of  claims  under  the  mining  laws,  and  for  other  uses  of 
the  areas  covered  by  them.  Operations  under  such  other  leases  or  for 
such  other  uses,  however,  shall  not  unreasonably  interfere  with  or 
endanger  operations  under  any  lease  issued  pursuant  to  this  Act.  nor 
shall  operations  under  leases  so  issued  unreasonably  interfere  with  or 
endanger  operations  under  any  lease,  license,  claim,  or  permit  issued 
pursuant  to  the  provisions  of  any  other  Act. 

Skc.  18.  For  the  purpose  of  properly  conserving  the  natural  resources 
of  any  geothermal  pool,  field,  or  like  area,  or  any  part  thereof,  lessees 
thereof  and  their  representatives  may  unite  with  each  other,  or  jointly 
or  separately  with  others,  in  collectively  adopting  and  operating  under 
a  cooperative  or  unit  plan  of  development  or  operation  of  such  pooh 
field,  or  like  area,  or  any  part  thereof,  whenever  this  is  determined  and 
certified  by  the  Secretary  to  be  necessary  or  advisable  in  the  public 
interest.  The  Secretary  may  in  his  discretion  and  with  the  consent  of 
the  holders  of  leases  involved,  establish,  alter,  change,  revoke,  and 
make  such  regulations  with  reference  to  such  leases  in  connection  with 
tho  institution  and  operation  of  any  such  cooperative  or  unit  plan  as 
he  may  deem  necessary  or  proper  to  secure  reasonable  protection  of  the 
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public  interest.  He  may  include  in  or^'nit 

mg  the  lessee  to  operate  under  such  a  rens^‘ll>  ,  •  ,  [  ,  j  shall 

tion  of  the  Secretary,  provide  fo« I'/l'  tV  a^ncy  dw^ated  therein, 

bPy  "be  Secreury  SStebc  eitceptedm  determining  boldtngs  or  control 
“P*p£S  tracts'eanno^ bn  independently  developed  and  open- 

thereby^  All  leases  operated  under  such  approved  operating,  di  ll  rg., 

or  development  contacts,  and  interests  thereunder  shall  be  scepted 

and  agen'ciesPshall  lirnish  him  with  any  reievant  data  then  m  their 
possession  or  knowledge  concerning  or  having  bearing  upon  f.u.  a 
'ad^te  charges  to  be  made  for  geothermal  no ‘  gJJ 

nroduced  for  conversion  to  electric  power  or  other  purposes,  u 
Stan  to  any  department  or  agency  as  confidential  under 'law  shah  not 
L  furnished  in  any  fashion  which  identifies  or  tends  to  identity  tne 
husinesccrftity1 whose  activities  are  the  subject  of  such  data  or  the  per- 
esm  nr  T'vprsnns  who  furnished  sticli  informntion.  . .  .  j 

Sec  20  All  mone^  received  under  this  Act  from  public  lands 

^^"Lleys^cmved  tarn  Xtat  of 

received  under  this  Act  from  other  lands  shall  be  disposed 

same  manner  as  other  receipts  from  such  ands  effective 

Sfc  21  (a)  Within  one  hundred  and  twentj  dft\s  alter  tnee 

da*  of  this  Act,  the  Secretary  shall 

Fedentl  Register  a  determination  of  all  lands  of 
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ami  directed  to  institute  an  appropriate  proceeding  in  the  United 
States  district  court  of  the  district  in  which  such  hinds  are  located,  to 
Quiet  the  title  of  the  United  States  in  such  resources,  and  if  the  court 
determines  that  the  reservation  of  minerals  to  the  United  States  in 
the  lands  involved  included  the  geothermal  resources,  to  enjoin  their 
production  otherwise  than  under  the  terms  of  this  Act:  Provided , 

That  upon  an  authoritative  judicial  determination  that  Federal  min¬ 
eral  reservation  does  not  include  geothermal  steam  and  associated 
geothermal  resources  the  duties  of  the  Secretary  of  the  Interior  to 
report  and  of  the  Attorney  General  to  institute  proceedings,  as  here¬ 
inbefore  set  forth,  shall  cease. 

Sec.  22.  Nothing  in  this  Act  shall  constitute  an  express  nr  implied 
claim  or  denial  on  the  part  of  the  Federal  Government  as  to  its 
exemption  from  State  water  laws. 

Sec.  23.  (a)  All  leases  under  this  Act  shall  l>e  subject  to  the  condi¬ 
tion  that  the  lessee  will,  in  conducting  his  exploration,  development, 
and  producing  operations,  use  all  reasonable  precautions  to  prevent 
waste  of  geothermal  steam  and  associated  geothermal  resources 
developed  in  the  lands  leased. 

(b)  Lights  to  develop  and  utilize  geothermal  steam  and  associated 
geothermal  resources  underlying  lands  owned  by  the  United  States 
may  be  acquired  solely  in  accordance  with  the  provisions  of  this  Act. 

Sec.  24.  The  Secretary  shall  prescribe  such  rules  and  regulations  as 
he  may  deem  appropriate  to  carry  out  the  provisions  of  this  Act.  Such 
regulations  may  include,  without  limitation,  provisions  for  (a)  the 
prevention  of  waste,  (b)  development  and  conservation  of  geothermal 
and  other  natural  resources,  (c)  the  protection  of  the  public  interest, 

(d)  assignment,  segregation,  extension  of  terms,  relinquishment  of 
leases,  development  contracts,  unitization,  pooling,  and  drilling  agree¬ 
ments,  (e)  compensatory  royalty  agreements,  suspension  of  operations 
or  production,  and  suspension  or  reduction  of  rentals  or  royalties, 

( f)  the  filing  of  surety  bonds  to  assure  compliance  with  the  terms  of 
the  lease  and  to  protect  surface  use  and  resources,  (g)  use  of  the  sur¬ 
face  by  a  lessee  of  the  lands  embraced  in  his  lease,  (h)  the  maintenance 
by  the  lessee  of  an  active  development  program,  and  (i)  protection  of 
water  quality  and  other  environmental  qualities. 

Sec.  25.  As  to  any  land  subject  to  geothermal  leasing  binder  section 
•‘I  of  this  Act,  all  laws  which  either  (a)  provide  for  the  disposal  of  land 
by  patent  or  other  form  of  conveyance  or  by  grant  or  by  operation  of  ^ 
law  subject  to  a  reservation  of  any  mineral  or  (b)  prevent  or  restrict  1^- 1 

the  disposal  of  such  land  because  of  the  mineral  character  of  the  land, 
shall  hereafter  be  deemed  to  embrace  geothermal  steam  and  associated 
geothermal  resources  as  a  substance  which  either  must  be  reserved  or 
must  prevent  or  restrict  the  disposal  of  such  land,  as  the  case  may  be. 

This  section  shall  not  be  construed  to  affect  grants,  patents,  or  other 
forms  of  conveyances  made  prior  to  the  date  of  enactment  of  this  Act. 

Sec.  26.  The  first  two  clauses  in  section  11  of  the  Act  of  August  13, 

1954  (68  Stat.  708,  716),  are  amended  to  read  as  follows: 

“As  used  in  this  Act,  ‘mineral  leasing  laws’  shall  mean  the  Act  of 
February  25,  1920  (41  Stat.  437) ;  the  Act  of  April  17,  1D26  (  44  Stat. 

301) ;  the  Act  of  February  7,  1927  (44  Stat.  1057) ;  Geothermal  Steam 
Act  of  1970,  and  all  Acts  heretofore  or  hereafter  enacted  which  are 
amendatory  of  or  supplementary  to  any  of  the  foregoing  Acts;  ‘Leas¬ 
ing  Act  minerals’  shall  mean  all  minerals  which,  upon  the  effective 
date  of  this  Act,  are  provided  in  the  mineral  leasing  laws  to  be  disposed 
of  thereunder  and  all  geothermal  steam  and  associated  geothermal 
resources  which,  upon  the  effective  date  of  the  Geothermal  Steam  Act 
of  1970,  are  provided  in  that  Act  to  be  disposed  of  thereunder;”. 
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Sec.  27.  The  United  States  reserves  the  ownership  of  and  the  right  Certain  mineral 
to  extract  under  such  rules  and  regulations  as  the  Secretary  may  pre-  rights,  retention 
scribe  oil?  hydrocarbon  <jas,  and  nelium  from  all  geothermal  steam  bV  u*  s* 
and  associated  geothermal  resources  produced  from  lands  leased  under 
this  Act  in  accordance  with  presently  applicable  laws:  Provided ,  That 
whenever  the  right  to  extract  oil,  hydrocarbon  gas,  and  helium  from 
geothermal  steam  and  associated  geothermal  resources  nroduccd  from 
such  lands  is  exercised  pursuant  to  this  section,  it  shall  be  exercised 
so  as  to  cause  no  substantial  interference  with  the  production  of  geo¬ 
thermal  steam  and  associated  geothermal  resources  from  such  lands. 

Approved  December  24,  1970. 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 


GEOLOGICAL  SURVEY 
Conservation  Division 
345  Middlefield  Road 
Menlo  Park,  California  94025 

May  14,  1974 


Memorandum 

State  Director,  Bureau  of  Land  Management,  Portland,  Oregon 

Eran:  Acting  Conservation  Manager,  Western  Region 

Subject:  Procedures  for  handling  geothermal  lease  applications 

your  TTvamn  of  April  24,  1974,  3200(943.1)  transmitting  a  copy  of 
Instruction  memo  No.  ORE— 7 4—134  is  appreciated. 

The  interim  procedures  appear  quite  straight  forward  and  should  help 
to  establish  a  routine  in  this  new  and  untried  program.  Our  comments 
anA  suggestions  following  are  -intended  to  be  in  a  constructive  vein 
as  we  work  together  in  an  attempt  to  comply  with  the  intent  of  the 
Geothermal  Steam  Act,  the  regulations,  and  Secretarial  Order  No.  2948. 

The  procedure  on  advising  your  office  as  to  whether  any  of  the  lands 
in  geothermal  lease  applications  are  within  KGRA's  is  still  open  for 
discussion.  W*i  would  appreciate  your  comm-*nts  or  reaction  on  the 
following  procedure: 

1.  As  soon  as  possible  after  receiving  formal  notification  from 
your  office  as  to  the  competitive  interest  KGRA’s  created  by  overlaps 
of  50%  or  more  (section  1.  of  your  instruction  memo  No.  ORE-74-134) , 
we  plan  to  notify  you  as  to  whether  any  additional  lands  in  the  area 
of  the  competitive  interest  KGRA 1 s ' have  been  determined  to  be  in  a 

.  our  memos  of  May  2,  1974  notified  you  of  the  first  three  areas: 
V^le  Hot  Springs  KGRA,  Belknap-Foley  Hot  Springs  KGRA,  and  McCredie  Hot 
Springs  KGRA. 

2.  As  the  District  Manager1 s  or  the  Forest  Service  indicate  that 
consideration  will  be  given  to  leasing  in  an  area  of  geothermal^  lease 
applications ,  we  furnish  an  initial  KGRA  report  upon  request  and  recerpt  - 
of  a  copy  of  the  lease  applications, 

3.  After  the  lease  forms  are  prepared,  incorporating  any  necessary 
stipulations ,  we  request  that  we  receive  a  copy  of  the  lease ,  before  it 
is  sent  to  the  lessee  for  signature,  bond,  etc.  This  would  serve  two 


inactions;  (1)  an  update- on  the  XGSA  status  since  there  will  be  a 
considerable  time  interval  after  any  initial  KCR A  report  and  (2)  a 
zariev  of  any  special  lease  stipulations  for  concurrence  or  further 
discussion  before  lease  execution.  ~ "  7  ' 

i.  The  final  KG2A  report  will  be  furnished  in  accordance  with 
goction  5.  of  your  1.24.  OEE-74-134. 

XGHA  report  on  individual  lease  applications  as  discussed 
is  step  2.  above  may  be  unnecessary  in  view  of  our  planned  action 
step  1.  above.  The  probability  of  additional  XGRA's  being 
— j  in  areas  outside  of  those  considered  as  in  step  1.  above , 

in  the  absence  of  drilling  and  a  geothermal  discovery,  is  quite  low. 

would  eliminate  one  "back-and-forth"  action.  May  we  have  your 
OCBaents  on  this  possibility?  T  •* 

t 

Wt  request  that  you  or  your  District  Manager* s  advise  us  when  an  EAR 
is  planned  for  a  particular  area  of  lease  applications.  This  will 
a miM«i  us  to  keep  abreast  of  the  progress,  work  with  the  DM's  on  the 
SkR's  as  request  id,  and  to  discuss  any  proposed  special  stipulations 
|bS~they  are  being  considered.  This  will  maximize  the  probability  of 
«y' proposed  stipulations  being  agreeable  to  both  BLM  and  GS ,  thus 
avoiding  prolonged  review  of  the  stipulations  in  step  3.  discussed 


Your  reactions  to  our  comments  and  requests  would  be  appreciated. 

discussions  may  be  in  order  and  we  will  be  glad  to  meet  with 
ycii  or  your  staff  to  clarify  any  of  the  particulars  • 


.  _  ..  ’  Hillary  A.  Odeu. 


gcx  .  Mel  Suchy,  Division  of  Lands  and  Minerals,?. S. ,  Portland  (w/enclosures) 
Cons.  Mgr. ,  Central  Region  (w/enclosure) 

.  Area  Geologist,  Pacific  Area  (w/enclosure'  - 

Cdns.  Mgr. ,  Western  Region  (w/enclosurei  ,  ' 

W"-.  .  *1.  •  — . 

HAO/med 


i 

* 


m  «*Ft_Y  xcrot  to 


^s?ted  States  Department  of  the  Interior 

BUREAU  OF  LAND  MANAGEMENT 


Division 
Hegion 
Caiit, 


-  -  -  -  OHEGON  STATE  OFFICE 
P.O.  Sox  2965  (729  N.E.  Oregon  Street) 
.  Portland.  Oregon  97208 


3200  (943.1) 


-  Tot  __  - _ Mr.  Hillary  A.  Oden  _ _ 

_ -  v- _  Assistant  Conservation  Manager 

-  •  -  --  -  Conservation  Division 

TT«S.  Geological  Survey 
r.c“css-.  -^.345  Middlefield  Road  -  -  - 

'  '7;  .  ;  -  Menlo  Park,  California  94025 


State  Director,  Oregon  - 


* 


m  24.  TSTT4 


s Subject:  Applications  for  Geothermal  Leases 

J&closed  is  a  copy  of  Instruction  Memo  No.  ORE -74-134  setting  forth 
interim  procedures  for  handling  geothermal  applications  filed  for 
-  .lands  in  Oregon  and  Washington.  There  are  a  number  of  references 

*  li  role  of  USGS.  We  will  appreciate  your  comments  and 

"irnggestions-.  _  __  _  _  _____ 


Ihere  may  be  minor  revisions,  but  for  the  most  part,  we  believe, 
these  procedures  should  facilitate  the  handling  of  geothermal  lease 
applications . 


QluA ID  &.  d>i 


I 


Enclosure: 

v  Instruction,  Memo  No.  ORE-74-134 


m  hwvt  xc rxn  to 


United  States  Department  of  the  Interior 


8UREAU  OF  LAND  MANAGEMENT 

-  OREGON  STATS  OFFICE 
RjO.  Box  2965  (729  N.£.  Oregon  Street) 
Portland. "Oregon  97203 


3200  (943,1) 


Instruction  Memo  No,  ORE- 74- 134 
Expires  12/31/74 


MAR29  1374 


Tq:  All  District  Managers 

From:  State  Director,  Oregon 

Subject:  Processing  Noncompetitive  Geothermal  Lease  Applications 


Pending  issuance  of  formal  manual  releases,'  the  following  are  the 
procedures  under  which  we  will  operate  as  to  geothermal  leasing: 

lv  As  soon  as  possible  after  the  opening  of  the  applications  received 
'•  .  during  a  filing  period,  the  Competitive  Interest  KGRA*s  created  by  over- 
.laps  of  50Z  or  more  will  be  identified.  See  43  CFR  3200.0-5(k) (3) . 

When  these  are  determined,  the  adjudication  officer  will  notify  ' 
the  appropriate  DM,  and/or  the  FS.  He  will  also  furnish  notice  to  the 
_  '“Land  Records  Section,  for  noting  the -Geothermal  Plat(s).  Applications 
filed  during  the  same  filing  period  (or  later  one)  for  lands  in  these 
KGRA's  will  be  rejected  as  to  such  lands, 

2*.  As  soon  as  possible  after  the  first  working  day  of  each  month,  copies 
J  of:  the  serial  pages  for  the  previous  months  geothermal  applications  will 
be  sent  to  the  district(s)  involved,  and/or  the  FS.  Within  30  d-'.ys 

the  DM  or  FS  will  inform  the  State  Director  (943.1)  as  to  whether  they 
intend  to  recommend,  or  consent,  to  issuance  of  a  lease  (subject  to 
appropriate  stipulations)  all  else  being  regular.  (The  stipulations  will 
not  need  to  be  specified  at  this  stage.) 


^  Ordinarily  an  on-the-ground  examination  will  not  be  necessary  yet,  as  this 
.  preliminary  estimate  can  usually  be  made  by  checking  planning  maps,  etc., 
to  ascertain  whether  there  is  any  conflict  with  either  an  established  or 
planned  project.  If  such  conflict  exists,  your  recommendation  for  rejec¬ 
tion  of  the  application  should  be  supported  with  adequate  reasons. 


Meanwhile  the i  .  ,?will  report  to  the  SD  as  to  whether  or  not  any  of  the 
lands  are  in  KGRA*s, 

3,  If  the  DM  or  FS  report  indicates  that  consideration  will  be  given  to 
leasing,  we  will  require  the  applicant  to  furnish  his  proposed  or  pre¬ 
liminary  plan  of  operation.  See  43  CFR  3210.2-l(d).  The  plan  will 
usually  be  quite  simple,  but  should  facilitate  your  preparation  of  the 
EAR,  (If  no  plan  is  furnished,  the  application  will-  be  rejected.) 


Upon  receipt  of  the  plan,  we  will  send  one  copy  ta  and  a  copy 


to  the  DM  and/or  FS,  for  an  EAR  and  recommendations  as  to  special  stipula 
tioas  for  protection  of  the  surface,  etc.  (As  a  result  of  your  analysis 
or  study  under  NEPA,  you  night  conclude  that  a  lease  should  not  be  issued 
Such  a  determination  must  be  supported  with  adequate  facts  etc*,  to  enabl 
tas r to  taka  the  appropriate  action.) 

5:.  After  receipt  of  a  favorable  report  from  the  DM  or  FS  (together  with 
reconmendations  as  to  stipulations,  surface  bond  requirements,  etc.)  and 
*  ’’."input  as  to  rental,  stipulations,  etc.,  we  will  prepare  the  lease 
forms,  incorporating .the  stipulations,  and  send  them  to  the  applicant  for 
signature,  bond,  and  other  requirements.  If  applicant  does  not  sign  and 
return  the  forms  and  meet  other  requirements  within  the  time  allowed 
(usually  30  days)  ,  the  application  will  be  finally  rejected  and  the  case 


dosed* 


If  applicant  signs  and  returns  the  lease  forns,  and  meets  other  require- 
.  aents  timely,  we  will  request  the  final  KGRA  report  from.  If 


If 


reports  that  the  lands  are  not  within  a  KGRA,  the  lease  will  be  signed 
by  .the  authorized  officer  of  BLM,  and  dated  in  accordance  with  43' CFR 
$203*1-1.  A  copy  of  the  lease  will  be  forwarded,  to  and  to  the  DM 


and/or  FS*  ’  "  . 

••  5#  If  the  final  report  from  *  ^hows  that  any  or  all  of  the  lands  are  in 


a-KGRA,  the  application  will  be  rejected  to  that  extent,  and  the  KGRA 
lands  will  be  offered  later  for  competitive  bidding,  in  accordance  with 
.  43  CFR  3220.  .  . 


Distribution 

FS  (2810)  Portland,  Attn:  Zean  Moore  -  2 
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United  States  Department  of  the  Interior 

GEOLOGICAL  SURVEY 
WASHINGTON,  D.C.  20242 


Memorandum 

To:  *  Regional  Managers 

Area  Geothermal  Supervisor 
Area  Geologists 

% 

From:  .Chief'  Conservation  Division 


Subject: 


Definition  of  KGRA's 


JUN  1  3  19  74 


JUN  i  /  jy/4 


Conservation  Division 
US.  GEOLOGICAL  SURVEY 

Office  of  the  Area  Geologist 
Menlo  Park,  California 


Recently  several  memoranda  sent  to  the  State  Director's,  Bureau  of 
Land  Management,  have  contained  the  term  "undefined  KGRA".  This 
subject  was  discussed  at  the  recent  Manager's  conference  in  Menlo 
Park  and  it  was  decided  that  the  term  "undefined  KGRA"  is  not 
appropriate.  No  distinction  is  made  between  "competitive  interest" 
KGRA's  and  other  KGRA’s  in  the  Geothermal  regulations;  competitive 
interest  is  merely  one  of  the  criteria  which  defines  a  KGRA.  Therefore , ' 
the  terms  "undefined"  or  "competitive  interest"  KGRA  should  be  avoided 
in  the  future. 


The  identification  of  a  KGRA  changes  the  status  of  Federal  land  from 
"subject  to  non-competitive  leasing"  to  "subject  only  to  competitive 
leasing  provisions  of  the  Geothermal  Steam  Act".  Minutes  of ‘  the  Mineral 
Land  Evaluation  Committee  should  be  prepared  for  all  KGRA's.  The 
minutes  should  be  concise,  yet  sufficiently  detailed  to  adequately 
support  the  deteimination  of  the  KGRA.  Since  the  minutes  are  availabi" 
for  public  inspection,  data  not  subject  to  public  disclosure  should  be 
omitted.  The  Area  Geologist  should  prepare  the  minutes  in  accordance  'vith 
Exhibit  1  part  613,  Cnapter  4  of  the  Foimer  Branch  of  Mineral  Classification 
Manual  (enclosed) . 

Please  note  the  following  items  in  the  minutes  preparation  procedures : 

1.  The  Area  Geothermal  Supervisor  should  be  in  consultation. 

2.  The  Area  Geologist  should  sign  as  chairman  of  the  committee. 

*  3.  Review  should  be  by  the  Staff  of  the  Regional  Conservation  Manager. 

4*  Approval  will  be  by  the  Regional  Conservation  Manager. 

•  5.  A  page  size  plat  should  be  prepared  in  accordance  with  Exhibit  2 , 
Part  613,  Chapter  4  Conservation  Division  Manual,  except  Regional 
Manager  will  be  substituted  for  the  Director. 

After  the  Regional  Manager  has  approved  a  KGRA,  he  shall  inform  the 
appropriate  State  Director,  Bureau  of  Land  Management,  by  memorandum 
that  the  KGRA  is  in  effect,  transmitting  a  plat  and  land  description. 

The  memo  to  the  State  Director  should  follow  the  enclosed  sample  format. 


One  copy  of  the  KGRA  minutes,  with  page  size  plat,  should  be  forwarded  to 
the  Chief,  Conservation  Division  (attention:  ADC -Resource  Evaluation, 

Mail  Stop  640)  for  review  for  conformity  to  Division  policy.  The 
Regional  Manager  shall  also  forward  the  Federal  Register  Notice  of  KGRA's 
to  the  Chief,  Conservation  Division  for  review  and  forwarding  to  the 
Federal  Register  for  publication.  Please  refer  to  my  memorandum  of 
May  18,  1974:  "Delegated  Authority — and  to  publish  notice  of  such 
determinations  in  the  Federal  Register"  for  guidance  in  preparing  the 
Notice.  Several  KGRAfs  may  be  included  in  one  Notice. 

% 

The  appropriate  Area  Geologist  should  prepare  the  minutes,  the  memorandum 
to ‘the  State  Director,  and  the  Federal  Register  Notice:  simultaneously 
transmitting  the  package  to  the  Regional  Manager  for  his  approval  and 
signature  and  a  copy  to  the  Area  Geothermal  Supervisor  for  his  information. 


Chief,  Conservation  pivision 


Enclosure 


2 


United  States  Department  of  the  Interior 

GEOLOGICAL  SURVEY 
WASHINGTON,  D.C.  20242 


Memorandum 

To:  ’  State  Director,  Bureau  of  Land  Management 

(City,  State) 

From:  Conservation  Manager,  (Region) 

U.  S.  Geological  Survey,  (City,  State) 

Subject:  Definition  of  the  (  _ )  KGRA,  (State)  or 

addition  to  the  (  )  KGRA,  (State) 

In  accordance  with  Section  2(e)  of  the  Geothermal  Steam  Act  of  1970 
(Public  Law  91-531)  and  43  CFR  3200.0-5,  the  following  described. 

lands  have  been  determined  to  be  within  the  ( _ )  (or  addition 

to  the  ( _ _ _ ))  Known  Geotheimal  Resources  Area,  effective 

(date) . 

Sample:  Salt  Lake  Meridian,  Utah 

T.  26  S.,  R.  9  W. 

Secs.  15  through  17,  20  through  24, 

26  through  32,  35  inclusive 

T.  27  S.,  R.  9  W. 

Secs.  1,  2,  5  through  8,  11,  14, 

17  through  23,  25  through  2'9, 

35,  36  inclusive 

Containing  24,596.05  acres,  more  or  less 

Federal  lands  may  be  affected  by  this  determination.  We  will 
publish  notice  of  the  action  in  the  Federal  Register  as  appropriate. 


Enclosure 


Conservation  Manager 
(Region) 
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File: 


Exhibit  1  (Page  1  of  2 ,) 
Part  613 ,  Chapter  4 
Revised  June  13,  1974 


••••  (State) ... .Known  Geothermal  Resources  Area  Minutes  No. 
Minutes  of  the  Mineral  Land  Evaluation  Committee 


Date: 

Subject:  .... (name)  . . . . Known  Geothermal  Resources  Area 

Minutes  Prepared  by:  (Name  geologist (s)  and  geothermal  engineer  (s) 

preparing  and  reviewing  data.) 

In  consultation:  (Include  Geothermal  Supervisor ,  geologist  (s)  and/or 

geothermal  engineer (s)  participating. ) 

( Outline ) 


1.  Introduction 

2.  Legal  Considerations . 

3.  History  of  ... mineral ...  Exploration,  Discovery  and  Development. 

4.  General  Factors. 

A.  Location 

3.  Physiography 

5.  Stratigraphy 

6.  Structure 

7.  Description  of  geothermal  indicia 

8.  Basis  for  Evaluation 
A.  Geologic 

3.  Economic  and  Engineering 
C.  Competitive  interest 

9.  Description  of  Land  in  Leasing  Area 

10.  References 


Submitted  and  recommended  by  the  Committee : 


(Geologist)  1/ 

Member 

(Geologist)  1/ 

Membci 

(Area  Geologist) 

Chairman 

R evi ewed  by:  Date: 

Staff  Geologist  (Managers  staff) 

I 


( 


# 


w.. .  j.uU-l  ■-  u.  iigc  ..  / 

Part  61J,  Chapter  4 
Revised  June  13,  1974 


....(State) . Known  Geothermal  Resources  Area  Minutes  Mo. 

(Last  page  should  have  some  text  in  addition  to  signatures) 
Approved  by: 


Conservation  Manager 


Date 


1/  This  number  will  be  supplied  by  the  Conservation  Manager's  office  in 
a  numerical  series  separate  from  the  classification  minutes  series. 

2/  Geologists  and  Geothermal  Engineers  as  shown  under  Classification 
Committee  Present . 


Distribution:  Original  for  Washington  office. 


# 


File.  (State)  Known  Geothermal  Resources  Area  Minutes  No. 


Minutes  of  the  Mineral  Land  Evaluation  Committee 


Date: 

Subject:  (Name)  Known  Geothermal  Resources  Area,  (county,  state) 
Evaluation  Conmittee  Present: 


In  Consultation: 


Introduction 


Legal  Considerations 


Geographic  Setting 


Rock  Units 


File:  (State) 

Known  Geothermal  Resources  Area  Minutes  No 

Structure 

History  of  Significant  Exploration  and  Development 

Description  of  Geothermal  Indicia 


Basis  for  Evaluation 


File:  (State)  Known  Geothermal  Resources  Area  Minutes  No. 


Description  of  Land 


File:  (State)  Known  Geothermal  Resources  Area  Minutes  No. 


References 


Submitted  and  recommended  by  the  Committee 

Minutes  prepared 

By:  _ 

Member 


Member 


Chai rman 


Reviewed  by: _ _ _ Date: 

Designated  Geologist 


Approved  by: 


Conservation  Manager 


Date 


AUG  2  i  1974 


Memorandum 

To: 

From: 


Conservation  Manager,  Central  Region 
Chief,  Conservation  Division 


Subject.  Cements  on  KGRA  Minutes  Submitted  to  Read cuart ers 
for  Review 


The  enclosed  KGRA's  that  were  received  or.  August  2,  1974,  are  being 
returned  to  you  for  minor  corrections ,  7,1  so  enclosed  for  uour  information 

is  a  copy  of  the  formic  that  is  to  be  followed  in  writing  future  KGRA 
minutes .  The  notice  of  KORA  determinations  was  fontaxded  on  August  14, 

**•'74,  to  the  +.cdcral  R>yriscc.T  for  publication.  Please  correct  our  cosy 
and  return  it  as  time  permits. 


Tho  following  errors  were  noted  in  the  minutest 


1. 

2 . 

3. 

4. 

5. 


Rear  the  top  of  the  first  page,  the  classification  committee 
present  snould  be  °  evaluation  committee  present” . 

The  Geothermal  Supervisor  should  rave  been  included  under 
aIn  consultation y . 

Members  of  the  committee  that  were  indicated  on  the  first 
page  were  net  the  signers  of  the  minutes . 

The  Area  Geologist  did  not  sign  thn  minutes  as  chairman  of 
the  committee # 

The  minutes  wore  not  signed  by  a  reviewer  on  the  Manager's  staff „ 
On  the  fifth  line  o.t  the  paragraph  about  the  authority  on  the 
plat,  the  number  1565  shown  should  bo  1566  instead. 


Bussell  G.  V/ayland 

Chief ,  Conservation  Division 


Enclosures 


cc:  ’-/CD  File 
ADC/RE 
ROSchrott 
REchron. 

ROSchrott/ LEGodwin :jef  3-15-74 


Chief,  ESP  Section,  Denver 
Ares  Geologist,  Denver 
Area  Geologist,  Casper 
Area  Geologist,  Roswell 


Ar^a  Geologist ,  Tulsa 
Geothermal  Supervisor 


AUG  A  019  74 


Conrcrvation  Division 

US.  GEOLOGICAL  SURVEY 
Menlo  Park.  California 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY  * 

Conservation  Division 
345  Middlefield  Road 
Menlo  Park,  California  94025 

September  25,  1974 


Memorandum 


To:  *• 
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Area  Geothermal  Supervisor,  WesternDsr^S 
Area  Geologist,  Pacific  Area^  P.( 
Area  Geologist,  Alaska  Area 


Prom: 


SEP  2  A  1974 


Subject 


Conservation  Manager,  Western  Region 

Conservation  Division 

Geotheimal  Lease  Sale  Procedures  1J3.  GEOLOGICAL  SURVEY 

Office  of  the  Area  G.vj legist 
The  following  procedures  are  to  be  implemented  fcMeiladfe^’  ^fefrermal  r 

lease  sales  in  the  Western  Region.  -rLjclA <tlr-c 

-1*  Lease  Sale  Committee.  The  Lease  Sale  Committee  will  /e  Responsible/  \ 

for  providing  recommendations  on  tract  selection  and  parcelling  and  ^[) 

for  the  lease  sale  evaluation.  The  Committee  shall  be  composed  of  at 
least  ‘three  members.  At  least  one  member  will  be  designated  by  the  j 

appropriate  Area  Geologist  and  at  least  two  members  by  the  Western  Area 
Geothermal  Supervisor.  The  Chief  of  the  Evaluation  Section,  Geothermal 
Supervisor  s  olfice  will  normally  be  one  of  the  designated  members  and 
act  as  the  Chairman  of  the  Committee. 


The  Conservation  Manager  shall  be  advised  of.  the  names  of  the  Lease 
Sale  Committee  in  a  joint  memorandum  from  the  respective  Area  Geologist 
and  the  Geothermal  Supervisor  as  soon  as  practical,  and  in  any  event, 
no  later  than  five  days  after  the  receipt  of  a  request  for  tract 
selection  and  parcelling. 

Tract  Selection  and  Parcelling.  The  Lease  Sale  Committee  shall 
obtain  information  from  the  appropriate  Area  Geologist  and  staff  of 
the  Geothermal  Supervisor  and  shall  prepare  a  report  giving  the 
Geological  Survey  s  recommendations.  The  contents  of  the  report 
should  be  similar  to  the  applicable  portions  of  Division  Manual  Part 
641.1A. 3C.  The  report  shall  be  prepared  for  the  signature  of  the 
Regional  Conservation  Manager. 

3*  Evaluation  Procedures.  The  Lease  Sale  Committee  will  be  responsible 
for  obtaining  all  available  geologic,  engineering,  and  economic  data, 
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and  thoroughly  evaluating  same.  The  Lease  Sale  Committee  will  have  the 
primary  responsibility  for  preparing  all  procedures,  information,  and 
conclusions  for  a  particular  sale.  The  staffs  of  the  Geothermal  Supervisor 
snd  Area  Geologist  shall  assist  the  Committee  as  necessary  to  assure 
compilation  and  full  evaluation  of  all  pertinent  data.  The  Committee 
will  outline,  in  writing  for  consideration  by  the  Area  Geologist,  Area 
Geothermal  Supervisor  and  Conservation  Manager,  the  proposed  evaluation 
method  or  methods  for  a  particular  sale  at  least  four  weeks  prior  to  the 
sale  date.  '  Any  final  instructions  regarding  use  of  data  and  evaluation 
methods  and  procedures  to  be  used  or  followed  will  be  given  to  the 
Committee  after  the  written  presentation. 

Evaluation  Report.  The  results  of  the  pre-sale  evaluation,  a  discussion 
of  the  methods  used,  and  all  maps,  charts,  displays,  calculations,  other 
background  data,  etc.  will  be  prepared  for  a  briefing  of  the 
Area  Geologist,  Area  Geothermal  Supervisor  and  Conservation  Manager  at  least 
five  working  days  prior  to  a  sale.  All  information  is  to  be  reduced  into 
a  packaged  presentation  that  will  contain  sufficient  detail  to  be  filed 
as  the  final  pre-sale  evaluation  in  the  absence  of  new  data  between  then 
and  the  time  of  the  sale. 

Numerous  geothermal  lease  sales  are  expected  in  this  and  the  following 
fiscal  year.  Adherence  to  the  above  procedures  should  reduce  the  confusion 
surrounding  some  of  the  previous  sales  and  allow  all  concerned  to  more 
properly  plan  for  the  expected  heavy  sale  schedule. 


W.  C.  Gere 


cc:  Cons.  Mgr.,  Central  Reg. 


O.S.&D.  Section 
ADC-Evaluation 
ABC-Operations 
SAD  Section 


HAO/med 
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Report  of  the  Geothermal  Lease  Sale  Evaluation  Committee 


Date:  August  26,  1977 

Subject:  Geysers-Calistoga  KGRA  (California)  Lease  Sale  of 
September  14,  1977 

Evaluation  Committee  Present:  J.  Taylor,  C.  Brook,  M.  Reed,  M.  Furman, 

T.  MacGillvray,  W.  Isherwood 


INTRODUCTION 


The  Geysers  and  Calistoga  KGRArs  were  established  effective  December  24, 
1970  as  initial  actions  under  the  Geothermal  Steam  Act  of  1970.  During 
January  1974,  noncompetitive  geothermal  lease  applications  were  filed  on 
much  of  the  Federal  land  between  The  Geysers  and  Calistoga  KGRAfs. 
Simultaneous  filings  resulted  in  a  competitive  overlap  situation  for  many 
areas,  indicating  competitive  interest  as  defined  in  43  CFR  32Q0.0-5(K)(3). 
A  review  of  the  geology  in  the  area  between  The  Geysers  and  Calistoga 
KGRATs,  subsequent  to  the  filing  of  noncompetitive  lease  applications  in 
January7  1974,  indicated  that  the  two  existing  KGRA's  should  be  consolidated 
and  that  lands  southeast  of  the  Calistoga  KGRA  should  be  added  to  the  new 
KGRA.  The  resulting  Geysers-Calistoga  KGRA  classification  was  signed  on 
December  24,  1974,  effective  retroactively  to  February  1,  1974.  The  lands 
being  offered  for  competitive  lease  sale  on  September  14,  1977  have  not 
been  previously  offered. 
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GEOLOGY 


The  Geysers-Calistoga  KGRA  is  located  approximately  110  km  north  of  San 
Francisco  in  the  Clear  Lake-Mayacmas  Mountains  region  of  the  northern 
California  Coast  Ranges.  All  three  leasing  tracts  being  offered  for  sale  are 
in  the  Mayacmas  Mountains  portion  of  the  KGRA;  tracts  1  and  2  are  located 
along  the  main  crest  of  the  mountain  range  northwest  and  south, 
respectively,  of  The  Geysers  steam  field  while  tract  3  is  located  on  a 
subsidiary  ridge  east  of  the  main  Mayacmas  Mountains.  The  three  leasing 
tracts  are  widely  separated  (figure  1). 

The  areas  to  be  leased  are  underlain  by  rocks  of  the  Upper  Jurassic  and 
Cretaceous  Franciscan  assemblage.  These  rocks  form  the  core  of  a 
southeastward-plunging  antiform,  sometimes  referred  to  as  the  Mayacmas 
antiform,  which  has  been  highly  modified  by  late  Tertiary  and  Quaternary 
faulting.  This  complex  structure  forms  the  Mayacmas  Mountains.  Small 
exposures  of  late  Tertiary  domes  and  flows  of  rhyolitic  composition  occur 
locally  in  tracts  2  and  3.  Landslides  are  common  on  mountain  slopes. 

The  Franciscan  assemblage  in  this  area  is  typical  of  Franciscan  rocks 
exposed  over  a  large  part  of  the  California  Coast  Ranges.  It  consists 
chiefly  of  graywacke  with  varying  amounts  of  shale  or  argillite.  Altered 
intrusive  and  extrusive  igneous  rocks,  usually  mafic  in  composition  and 
collectively  referred  to  as  greenstone,  are  second  in  order  of  abundance. 
Blueschist  me  tarn  orphic  mineral  assemblages  occur  either  as  (1)  schistose  or 
gneissose  tectonic  inclusions  (exotic  blocks)  associated  with  other  tectonic 
inclusions  along  highly  sheared  zones  and  serpentinite  contacts  and  in 
melange  units,  or  (2)  in  graywacke  and  interbedded  greenstone  and  chert 
that  have  been  subjected  to  high  pressure  or  deep  burial  metamorphism  on  a 
regional  scale.  Serpentinite  is  commonly  present  along  faults  and  within 
shear  zones  in  the  Franciscan  assemblage.  Serpentinite  and  partly  to 
completely  serpentinized  periodotite  are  believed  to  be  displaced  remnants 
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ophiolite  (oceanic  crust).  The  Franciscan  is  thought  to  have  been  deposited 
in  deep  ocean  trench  or  arc-trench  gap  (Blake  and  Jones,  1974). 

The  Franciscan  assemblage  has  been  deformed  and  subjected  to  regional 
metamorphism  related  to  high  pressure  and  deep  burial.  At  The  Geysers 
steam  field,  McLaughlin  (1975)  and  McLaughlin  and  Stanley  (1976)  have 
found  that  the-  structurally  higher  rock  units  exhibit  higher  degrees  of 
textural  reconstitution.  Based  on  this,  McLaughlin  has  defined  three 
structural  units.  The  lowest,  structural  unit  1,  is  exposed  west  of  the  steam 
field  but  has  not  been  identified  within  the  steam  field.  Unit  1  is  a 
relatively  intact,  flysch-like  sequence  of  graywacke  with  minor  interbedded 
shale,  compressed  into  tight  folds  and  containing  incipient  pumpeLLyite. 
Structural  unit  2  is  a  broken  formation  of  imbricate  tectonic  slabs  which 
generally  are  composed  of  relatively  intact  well— bedded  graywacke,  minor 
interbedded  shale  and  conglomerate,  and  locally  abundant  greenstone  and 
chert.  The  larger  intact  slabs  are  separated  by  highly  sheared  shaly  zones  of 
tectonic  melange.  Rocks  of  structural  unit  2  have  incipiently  to  moderately 
developed  fabric  and  contain  pumpellyite  -  lawsonite.  Unit  3,  the  highest 
structural  unit,  has  identical  lithologies  to  structural  unit  2,  the  only 
difference  being  the  higher  degree  of  textural  reconstitution  and  the 
presence  of  lawsonite-  sodic  amphibole  -  jadeitic  pyroxene  in  unit  3. 

The  extreme  structural  complexity  of  the  Franciscan  rocks  in  The  Geysers 
area  is  the  result  of  extensive  faulting  related  to  several  episodes  of 
deformation.  Deformation  producing  the  three  structural  units  largely 
predates  the  late  Cenozoic  regional  warping  and  block  faulting  associated 
with  formation  of  the  Mayacmas  antiform.  The  early  deformation  is  thought 
to  have  occurred  during  eastward  subduction  and  metamorphism  of  the 
Franciscan  rocks  beneath  the  Great  Valley  Sequence  prior  to  about  30 
million  years  ago  (Atwater,  1970)  and  is  probably  responsible  for  the 
imbricate  high-  to  low-  angle  thrust  faults  that  separate  tectonic  slabs  in 
the  Franciscan.  In  The  Geysers  area,  these  thrust  slabs  trend  northwest  and 
dip  northeast  at  moderate  angles  (McNitt,  1968;  McLaughlin  and  Stanley, 
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1976,  McLaughlin,  1977).  Younger,  steeply  dipping,  northwest-trending 
faults  with  dip-  and  strike-slip  components  are  superimposed  upon  the  older 
thrust  faults.  An  east-west  trending,  steeply  dipping,  possibly  extensional 
fault  set  is  also  present  in  the  area.  The  northwest-  and  east-west  trending 
faults  are  believed  to  have  had  movement  during  the  late  Quaternary  and 
are  probably  related  to  the  San  Andreas  system  (Donnelly  and  others,  1976). 
Microearthquakes  along  northwest-trending  faults  in  The  Geysers  steam 

field  (Hamilton  and  Muffler,  1972)  further  suggest  recent  fault  activity  in 
the  area. 

** 

McLaughlin  and  Stanley  (1976)  believe  that  steam  reservoirs  at  The  Geysers 
-  -  are  in  part  related  to  local  fault-controlled  structural  traps.  The 
distribution  of  vapor  and  hot  water  within  individual  reservoirs  is  governed 
largely  by  fracture  networks  in  slabs  of  otherwise  impermeable  graywacke 
(McLaughlin,  1977).  The  fractured  reservoir  rocks  are  sealed  and  isolated 
*  both  vertically  and  laterally  (McLaughlin,  1977;  Garrison,  1972)  by  such 

impermeable  Franciscan  rock  types  as  shaly  melange,  sheared  greenstone, 
metagraywacke,  and  serpentinite.  Based  on  geologic,  geochemical,  and 
geoelectrical  evidence,  McLaughlin  (1977)  and  Gofi  and  others  (1977)  infer 
that  the  steam  field  is  bounded  on  the  southwest  by  the  Mercuryville  fault 
zone  and  on  the  northeast  by  the  Collayomi  fault  zone.  The  northwest  and 
southeast  limits  of  the  field  have  not  been  precisely  defined. 

Because  of  the  imbricate  nature  of  the  thrust  slabs  and  their  modification  by 
late  Tertiary  and  Quaternary  strike-slip  and  normal  faulting,  and  because  of 
the  likelyhood  that  fracture  networks  within  reservoir  rocks  are  haphazardly 
arranged,  zones  of  steam  production  both  within  and  between  reservoirs  can 
be  localized  and  occur  at  several  different  levels.  Thus,  the  surface  geology 

is  not  necessarily  an  indicator  of  whether  or  not  steam  is  present  in  the 
1  subsurface. 
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|  Leasing  Tract  1 

Leasing  tract  1  is  about  11  km  northwest  of  the  nearest  producing  steam 
weH.  As  shown  by  McNitt  (1963),  this  area  is  underlain  by  rocks  of  the 
Franciscan  assemblage.  McNitt  subdivides  the  Franciscan  into  two  mapable 
units.  The  upper  unit  consists  of  interbedded  sandstone  and  shale  and  is 
equivalent  to  McLaughlin's  (1975)  structural  unit  2.  McNitt's  lower  unit 
consists  of  mostly  massive  graywacke  with  interbedded  chert,  basalt,  and 
less  than  one  percent  shale  and  conglomerate;  this  unit  is  equivalent  to 
McLaughlin's  structural  unit  3.  Discontinuous  bodies  of  serpentinite, 
diabase,  and  metamorphic  rocks  are  scattered  throughout  the  lower  unit. 

«i 

•  ^ 

.  .  Leasing  tract  1  lies  northwestward  along  the  structural  trend  of  The  Geysers 

steam  field;  and,  although  the  lithologic  units  and  structures  which  contain 
steam  at  The  Geysers  are  probably  co-extensive  with  those  in  tract  1,  the 
existence  of  geothermal  indicia  is  not  known  in  this  area.  Sun  Oil  Company 
|  and  its  subsidiary,  Cordero  Mining  Company,  have  drilled  two  geothermal 

exploratory  wells  on  nonfederal  lands  in  the  area.  One  well  is  in  sec.  13,  T. 
12  N.,  R.  10  W.,  near  the  leasing  tract  and  one  well  is  in  sec.  24,  T.  12  N.,  R. 
10  W.,  about  1.6  km  south  of  the  leasing  tract.  Both  wells  were 
unproductive  and  are  abandoned.  The  well  in  sec.  24,  Torchio-Ferro  #1,  had 
a  maximum  temperature  of  126°C  at  2135-2288  m. 


Leasing  Tract  2 

Most  of  leasing  tract  2  is  within  4  km  south  of  producing  steam  wells  on 
Shell  Oil  Company's  Federal  leases  CA-949  and  CA-950.  McLaughlin  (1975 
and  unpub.  map)  shows  that  most  of  this  tract  is  underlain  by  a  thick 
serpentinite  body.  This  serpentinite  is  continuous  with  serpentinite 
underlying  Federal  leases  CA-949  and  CA-950  where  it  is  as  much  as  670  m 
thick.  Other  major  rock  units  in  the  tract  are  greenstone  and  melange  of 
both  structural  units  2  and  3.  Pliocene  rhyolite  flows  assigned  to  both  the 
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Clear  Lake  and  Sonoma  volcanic  series  are  exposed  within  the  leasing  tract. 
Jurassic  diabase  and  gabbro  are  exposed  in  the  very  southern  part  of  the 

tract.  An  extensive  landslide  is  located  in  the  northern  part  of  the  area  and 
smaller  landslides  occur  elsewhere. 

* 

The  structure  of  leasing  tract  2  consists  of  complexly  folded  and  faulted 
thrust  slabs  similar  to  the  structure  of  leases  CA-949  and  CA-950.  As  with 
tract  1,  there  are  no  surface  indications  in  tract  2  which  would  suggest  the 
existence  of  an  active  geothermal  resource.  The  Pliocene  volcanic  rocks 
within  the  leasing  tract  have  not  been  dated,  but  rhyolite  from  a  flow  on 
Mount  St.  Helena  about  4  km  to  the  southeast  has  been  dated  at  2.9  -  0.2 
m.y.  (Mankinen,  1972)  and  rhyolite  from  a  hydrothermally  altered  dome  and 
flow  on  Pine  Mountain  about  0.8  km  to  the  north  has  been  dated  at  2.04  ± 
0.04  m.y.  (Hearn  and  others.  1976).  The  volcanic  rocks  are  too  old  and  too 
limited  in  extent  to  be  of  any  importance  as  a  residual  heat  source. 


Leasing  tract  2  is  in  the  Eastern  Mayacmas  quicksilver  (mercury)  district, 

but  there  are  no  mines  reported  within  the  boundaries  of  the  tract  Yates' 

and  Hilpert  (1946.  p.  279)  report  that  the  Bacon  Consolidated  mine  (formerly 

the  Bamum  mine)  lies  in  the  southern  parts  of  secs.  11  and  12,  T.  10N  R  8 

W.,  about  0.5  km  to  the  north  of  the  leasing  tract.  The  mine  is  not  shown  on 

current  topographic  maps.  Yates  and  Hilpert  give  the  following  account  of 
the  mine: 


"It  was  discovered  in  1859  or  1860,  and  by  1865  had  a  few 
hundred  feet  of  shallow  workings.  It  reputedly  produced 
about  300  flaskes  of  quicksilver  during  the  years  of  1876  and 
1877,  but  has  since  been  abandoned.  It  is  now  merely  an 
assemblage  of  caved  adits  and  brush^overed  pits  and 
trenches.  The  size  of  the  dumps  indicates  that  the  mine  was 
never  extensive.  Several  ledges  of  silica-carbonate  rock 
cross  the  area,  and  the  ore  was  apparently  in  this  material.’' 


Silica-carbonate  rock,  the  host  rock  for  many  mercury  deposits  in  the  Coast 
Ranges  of  California,  formed  through  hydrothermal  alteration  of  serpentine 
by  acidic  C02-rich  waters  (Barnes  and  others,  1973)  ascending  along 
fractures  ^and  faults.  In  the  Eastern  Mayacmas  district,  Yates  and  Hilpert 
(1946,  p.  241)  favor  a  post-Sonoma  volcanics  age  (late  Pliocene)  for  the 
silica-carbonate  alteration,  with  ore  deposition  occurring  shortly  afterwards 
(p.  252).  Hydrothermal  alteration  of  other  rock  types  also  occurs 
sporadically  along  several  of  the  faults  in  the  area.  The  youthfulness  of  the 
hydrothermal  alterations  and  ore  deposition  is  not  established  with  certain¬ 
ty.  Neither  McLaughlin  (unpub.  map)  nor  Yates  and  Hilpert  (plate  29)  show 
recent  alteration  of  landslide  material  in  the  area  in  contrast  to  the  recently 
altered  landslides  in  The  Geysers  steam  field.  This  factor  can  be  interpreted 
as  indicating  that  hydrothermal  activity  in  the  area  of  leasing  tract  2  has 
long  since  ceased  and  that  hydrothermal  fluids  no  longer  exist  at  depth. 
Alternatively,  the  lack  of  recent  hydrothermal  alteration  may  only  indicate 
that  channelways  leading  from  the  reservoir  to  the  surface  have  been  sealed. 
Although  mercury  deposits  and  hydrothermal  alteration  can  be  used  as  a 
guide  in  geothermal  exploration,  their  presence  alone  does  not  assure  the 
existence  of  a  geothermal  resource  in  the  subsurface. 

The  nearest  producing  geothermal  wells  are  4  km  to  the  north  on  Shell  Oil 
Company's  drill  pad  B,  Federal  lease  CA-949.  Here,  wells  11-1  and  ha-1 
are  capable  of  producing  steam  in  commercial  quantities.  Proprietary  data: 
Initial  test  production  of  well  ll-l  through  a  11.4  cm  orifice  plate  was 
88,000  lbs/hr  (11.11  kg/s)  of  steam;  initial  test  production  of  well  11A-1 
through  a  22.2  cm  orifice  plate  was  175,000  Ibs/hr  (21.95  kg/s)  of  steam. 
Steam  entries  in  both  wells  occur  at  about  1500  m  vertical  depth  and  deeper 
in  graywacke  and  below  a  silicified  zone  rich  in  quartz  veins.  The  silicified 
zone  thickens  and  occurs  at  greater  depths  southeastward  across  leases  CA- 
949  and  CA-950.  If  this  zone  is  a  caprock  to  the  geothermal  reservoir,  then 
it  is  likely  that  any  geothermal  resource  beneath  leasing  tract  2  occurs  at 
substantially  greater  depths  than  in  the  area  leased.  Shell  has  also  drilled 


two- nonproducing  wells  in  the  area.  Well  76-3  on  lease  CA-950  about  1.5  km 
west  of  wells  11-1  and  11A-1  encountered  only  limited  quantities  of  steam 
(apparently  due  to  tight  formation)  but  very  high  temperatures;  maximum 
temperature  was  224  C  at  2402  m  depth.  Shell's  TTBounsallrT  well  on  fee  land 
about  3  km  east  of  the  leasing  tract  was  apparently  a  cold  hole. 

Leasing  Tract  3 

Leasing  tract  3  is  over  17.6  km  east  of  the  nearest  producing  steam  well. 
The  tract  is  underlain  by  tuffs  assigned  to  the  Pliocene  Sonoma  Volcanics 

(Fox  and  others,  1973)  and  serpentinite.  There“are  no  geothermal  indications 
in  the  area. 


GEOPHYSICS 


Considerable  geophysical  data  of  a  reconnaissance  nature  exist  in  the  region 
and  apply  to  The  Geysers  region  as  a  whole.  Specific  data  available  to  this 
•  office  that  apply  to  individual  lease  tracts  are  less  complete,  but  can  give  a 
good  general  idea  of  the  tracts'  potential  for  steam  production.  Presently, 
the  most  useful  geophysical  tools  for  targeting  exploration  drillholes  at  The 
Geysers  are  temperature  gradient  borehole  surveys,  some  of  the  electrical 

resistivity  methods,  and  perhaps  gravity.  Data  reviewed  for  this  evaluation 
includes  the  following: 

1.  Complete  Bouguer  and  residual  gravity  anomaly  maps  at  scale 
1:62,500  (Isherwood,  1976),  with  additional  data  critical  to  the  leasing  tracts 
added  by  this  office; 

2.  Aeromagnetic  and  filtered  aeromagnetic  contour  maps,  scale 
1:62,500  (U.S.  Geol.  Survey,  1974,  and  Isherwood,  1975); 

3.  Various  model-diagrams  based  on  the  massage  of  gravity  and 
magnetic  data  (Chapman,  1975,  and  Isherwood,  1975); 
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4.  Dipole-dipole  apparent  resistivity  contour  maps,  scale  1:62,500, 
adjacent  to  and  northeast  of  the  producing  steam  field  (Stanley,  et  al,  1973); 

5.  ’Schlumberger  electrical  soundings  along  a  generally  east-west 
traverse  crossing  at  Mt.  Hannah  area  (Stanley,  et  al,  1973); 

% 

6.  Audio-magneto  telluric  survey  results  in  the  vicinity  of  tract  2 
(Long  and  Senterfit,  1976); 

7.  Microearthquake  epicenter  maps  (Lange  and  Westphal,  1969; 
Hamilton  and  Muffler,  1972;  C.  Bufe,  personal  communication); 

8.  Preliminary  teleseismic  p-wave  delay  results  (H.  Iyer,  personal 
communication); 

9.  Active  seismic  reflection  results  in  a  limited  area  (R.  Denlin^er, 

O  J 

personal  communication); 

10.  Near  surface  temperature  gradients  compiled  from  well  data 
available  to  the  Conservation  Division,  U.S.G.S. 

The  broad  exploration  target  for  future  development  of  The  Geysers 
geothermal  field  is  determined  by  the  distribution  of  producible  wells,  and 
by  structural  trends  as  evidenced  by  temperature  gradient,  electrical 
conductivity,  and  extensions  of  a  gravity  low  which  overlies  areas  of  known 
production.  Of  the  three  tracts  offered,  only  tract  2  is  inferred  to  be 
included  within  the  prime  exploration  region.  Because  of  the  coarseness  of 
data  resolution,  all  of  the  area  in  tract  2  is  presently  considered  to  offer 
potential  for  geothermal  power  production. 

The  major  gravity  low  of  about  25  to  30  mgal  closure  is  centered  over  Mt. 
Hannah,  approximately  5  km  northeast  of  the  main  steam  field  (Figure  2). 
This  low  is  superimposed  on  a  steep  regional  gravity  gradient  that  decreases 
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Figure  2.  Bouguer  gravity  contour  map  of  The  Geysers  region,  with 
present  steam  field  and  tract  locations.  From  Chapman, 


1975. 


to  the  northeast  across  this  portion  of  the  Coast  Ranges.  The  regional 
gravity  gradient  reflects  the  transition  between  denser  oceanic  crust  to  the 
southwest  and  less  dense,  silicic,  continental  crustal  rock  to  the  northeast. 
As  discussed  by  Hamilton  (1969),  Ernst  (1970),  and  Alt  and  Hyndman  (1975); 
slices  of  eugeosynclinal,  sea  floor  materials  were  emplaced  against  the 
continental  mass  along  an  ancient  subduction  zone  as  the  oceanic  plate  slid 
ajid  dipped  easterly  beneath  the  continental  plate.  Later,  in  the  last  15 
million  years,  transform  faulting  along  the  San  Andreas  and  related  faults 
has  replaced  subduction  at  the  California  plate  boundry.  Igneous  rocks  were 
intruded  into  the  Coast  Ranges  as  the  Mendocino  triple  junction  moved 
northwestward.  The  geothermal  reservoir  at  The  Geysers  is  probably  related 
to  a  still-hot  magma  body  and  fracture  zones  within  the  Franciscan 
graywacke.  A  representation  of  the  major  tectonic  events  prior  to 
formation  of  the  San  Andreas  fault  is  shown  in  Figure  3,  from  Alt  and 
Hyndman  (1975,  p4). 


The  gravity  low  at  Mt.  Hannah  has  been  interpreted  to  be  an  expression  of  a 
magma  body  providing  the  thermal  source  for  both  the  Clear  Lake  Volcanics 
and  The  Geysers  as  reported  by  Garrison  (1972),  Isherwood  (1975),  and 
Chapman  (1975).  Isherwood  (1975)  performed  extensive  modeling  studies 
from  both  the  gravity  and  aeromagnetic  data  across  the  KGRA,  and 
produced  a  residual  gravity  anomaly  map  which  divides  the  major  gravity 
low  into  two  contoured  lobes,  one  on  either  side  of  the  Collayomi  Fault 
Zone.  These  lobes  are  referred  to  as  the  "Mt.  Hannah  low"  and  the 
"Production  low",  as  shown  of  Figure  4.  The  general  extent  of  producible 
wells  at  The  Geysers  and  the  locations  of  the  three  tracts  being  offered  for 
lease  are  also  included  on  Figure  4.  Isherwood  has  modeled  a  southwest-to- 
northeast  generalized  cross-section  through  the  inferred  silicic  magma  body 
and  proposes  protuberances  of  the  magma  chamber  as  a  major  cause  of  the 
double-lobed  gravity  contour  configuration.  Isherwood  (1975)  also  considers 
that  some  of  the  "Production  low"  anomaly  may  be  caused  by  reservoir 
structure,  and  Chapman  (1975)  explored  the  hypothesis  that  the  water-steam 
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Figure  3.  Crustal  t^tnnics,  western  California, 
from  Alt  and  Hyndman  (1975),  p.  4. 
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Figure  4.  One  residual  gravity  contour  map  of  The  Geysers  region. 

(2.67  g/crn  reduction;  2-mgal  contour  interval) .  From 


reservoir  may  contribute  to  the  major  Bouguer  gravity  low  anomaly. 
Depending  upon  the  density  contrast  chosen,  depths  to  the  top  of  the 
inferred  magma  body  are  various  calculated  from  about  2  to  7.5  km  (6,500  to 
24,600  ft) *by  Chapman  (1975)  and  Isherwood  (1975).  Such  a  still-hot  magma 
body  has  not  been  approached  by  drillholes  exceeding  a  depth  of  3  km 
(10,000  ft)  in  The  Geysers  region  (e.g.  Aminoil  No.  3  Davies  Estate,  Sec.  31, 
T.  11  N.,  R.  7  W.,  and  Union  Oil  Co.  No.  4596-24  Dx  State,  Sec.  18,  T.  11 
N.,  R.  8  W.,  MDBL&M). 

Recently  acquired  data  indicates  that,  in  detail,  the  southeastward  extension 

to 

of  the  "Production  low"  anomaly  probably  terminates  near  the  north  edge  of 
tract  2  to  the  southeast,  and  clearly  terminates  before  reaching  the  vicinity 
of  tract  1  to  the  northwest.  Although  tract  3  does  not  have  detailed  data,  it 
clearly  lies  beyond  the  limits  of  any  gravity  trend  related  either  to  the  heat 
source  or  reservoir  rocks. 

The  aeromagnetic  contour  maps,  including  residual  map  representations,  all 
reflect  the  northwest  structural  trends,  i.e.,  magnetic  rocks  are  generally 
aligned  subparallel  to  faults;  some  of  these  faults  are  mapped  from  the 
surface.  The  same  source-bodies  do  not  produce  both  the  gravity  and 
magnetic  anomalies  (Isherwood,  1975),  and  there  is  no  direct  relation 
apparent  between  the  gravity  and  aeromagnetic  data  (Chapman,  1975).  The 
sources  of  the  aeromagnetic  anomalies  appear  shallower  than  the  sources  of 
the  gravity  anomalies.  Serpentinite  and  volcanic  rocks  on  topographic  highs 
are  the  main  sources  of  the  aeromagnetic  highs.  Isherwood  (1975)  applied 
"upward  continuation"  as  a  filter  for  the  near-surface  magnetic  effects  and 
generated  residual  aeromagnetic  contour  maps  at  3,  5,  and  7  km  above  the 
flight  level.  The  residual  aeromagnetic  map  at  3  km  upward  continuation  is 
shown  in  Figure  5,  which  subdues  the  near-surface  and  topographic  effects 
and  enhances  the  major  magnetic  anomalies.  The  elongate  Collayomi  Fault 
high  anomaly  shown  on  Figure  5  is  inferred  to  reflect  a  near-vertical  or 
northeast-dipping  serpentinite-rich  slab  associated  with  that  fault  zone. 
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Figure  5.  Reduced  aeromagnetic  contour  map  of  The  Geysers  region 

(3  km  upward  continuation;  20-gamma  contour  interval) 
From  Isherwood,  1975. 
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Such  a  fault  zone  with  emplaced  serpentinite  may  cap  a  convecting  hot  zone 
under  Mt.  Hannah  and  contribute  to  the  direction  and  channeling  of  heat 
transfer  by  fluids  to  The  Geysers  area. 


The  sources  of  the  magnetic  anomalies  in  The  Geysers-Mt.  Hannah  area  are 
estimated  to  extend  only  several  kilometers  deep.  The  lack  of  deeper 
magnetic  sources  in  this  area  of  demonstrated  mass  anomaly  may  reflect 
deeper  materials  in  excess  of  their  Curie  Point,  and  thus  exhibiting  no 
magnetic  expression  (Isherwood,  1975).  General  shallowness  of  microearth¬ 
quake  hypocenters  can  be  related  to  elevated  temperatures.  Hamilton  and 
(1972)  estimated  hypocenter  depths  for  53  microearthquakes  over  a 
3-week  period  in  The  Geysers  region  to  range  down  to  a  maximum  depth  of 
about  4  km. 

A  composite  dipole-dipole  apparent  resistivity  contour  map  prepared  by 
Stanley,  Jackson,  and  Hearn  (1973),  reveals  a  large  resistivity  low  that 
nearly  coincides  with  the  Bouguer  gravity  low  about  Mt.  Hannah.  This 
resistivity  low  of  about  1  to  5  ohm-meters  trends  northwest  and  appears  to 
be  bounded  by  fault  zones.  Schlumberger  electrical  sounding  measurements 
across  the  dipole-dipole  resistivity  low  indicate  subsurface  layering.  Values 
from  15  to  570  ohm-meters  were  measured  and  modeled  into  layers  down  to 
a  depth  of  about  1  km  adjacent  to  Mt.  Hannah.  These  shallow  layers  were 
assigned  to  Tertiary-Upper  Cretaceous  volcanic  or  sedimentary  rocks  by 
Stanley  and  others  (1973).  Below  these  layers  is  a  thick,  electrically 
conductive  layer  or  body  of  about  2  to  3  ohm-meters  with  a  minimum 
bottom  depth  of  about  4.6  km  under  Mt.  Hannah.  This  low  conductivity  may 
be  partly  due  to  Great  Valley  marine  sedimentary  rocks  containing  saline 
pore  waters  with  possibly  anomalously  high  temperatures  (Stanley  and 
others,  1973).  It  is  also  aptly  noted  by  those  authors  that  the  large  amounts 
of  marine  shales  and  mudstones  in  the  Great  Valley  sequence  could  be  quite 
electrically  conductive  even  without  high  temperatures.  Electrical  base¬ 
ment  below  the  conductive  body  was  only  sounded  at  one  station,  about  3.2 

km  west  of  Mt.  Hannah,  and  that  sounding  does  not  reveal  the  nature  of  the 
electrical  basement. 

lc) 


Chapman  (1975)  suggests  that  these  electrical  resistivity  results  are  not 
inconsistent  with  the  hypothesis  of  a  reservoir  (or  reservoirs)  of  hot  water 
below  Mt.  Hannah  and  the  Clear  Lake  volcanic  field,  in  turn  underlain  by  a 
heat  source.  Based  only  upon  these  resistivity  data,  that  hypothesis  is 
conjectural.  However,  the  electrical  sounding  data  support  gravity 
estimate?  that  would  place  the  top  of  an  inferred,  still-hot  magma  body  at  a 
depth  of  at  least  5  km  below  Mt.  Hannah. 

* 

Microearthquake  surveys  were  mentioned  in  the  previous  discussion  of 
aeromagnetic  data.  Continued  seismic  monitoring  across  The  Geysers  region 
confirms  earlier  surveys  of  Hamilton  and  Muffler  (1972)  that  there  is  a 
concentration  of  microearthquakes  (magnitude  less  than  1)  associated  with 
faults  across  the  producing  steam  field,  at  focal  depths  less  than  about  4  km. 
These  microearthquakes  may  in  part  be  related  to  subsidence  resulting  from 
fluid  production  (C.  Bufe,  personal  communication). 

Deep  seismic  reflection  soundings  were  performed  using  the  Vibros-seis 
technique  by  R.  Deniinger  (personal  communication),  along  traverses  in  the 
Castle  Rock  Springs  area,  about  4.8  km  north  of  tract  2.  Preliminary 
correlations  with  well  data  were  also  performed.  Although  analysis  of  the 

data  have  not  been  completed,  several  preliminary  interpretations  have  been 
put  forth  by  Deniinger: 

1.  No  molten  magma  chamber  or  body  was  sounded  under  the  Castle 
Rock  Springs  locale  to  a  maximum  resolution  depth  approaching  about  3  km 
(27,000  ft,  2-way  travel  time  at  4  seconds).  (This  is  south  of  the  area 
hypothesized  by  others  to  be  underlain  by  magma.); 

2.  Typically,  velocity  impedances  produce  mappable  wave-train 
amplitudes  that  relate  to  separate  lithologic  units; 

3.  Franciscan  lithologic  units  (serpentenite,  graywacke,  etc.)  are  often 
in  slices  separated  by  steep  imbricate  faults,  and  are  much  more  numerous 
in  the  upper  3  km  of  the  subsurface  rocks  than  in  lower  intervals; 


4.  Initial  results  encourage  the  correlation  of  steam-entry  fracture 
zones  encountered  in  the  wells  with  certain  reflective  zones; 

5.  The  northwest-trending  Mercury ville  Fault  Zone  may  be  speculated 
to  dip  northeast  in  the  neighborhood  of  75°,  and  provide  a  boundary  to  fluid 
migration  from  the  inferred  heat  source  under  Mt_  Hannah. 


Teleseismic  monitoring  surveys  were  reported  upon  by  H.  M.  Iyer  (American 
Geophysical  Union  conference,  San  Francisco,  1975).  Delay  residuals  of  p- 
wave  arrivals  across  the  region  of  The  Geysers  were  plotted  to  model  a  low- 
velocity  body  within  the  crust  with  a  depth  extent  exceeding  5  to  10  km. 
The  teleseismic  survey  is  presently  expanded  and  enhanced  to  further 
investigate  the  hypothesis  that  such  a  low-velocity  body  is  a  molten  magma 
chamber.  Preliminary  indications  are  that  the  low-velocity  body  does  in 
fact  exist  (H.  M.  Iyer,  personal  communication). 

No  heat  flow  data  is  public  in  the  neighborhood  of  any  of  the  lease  tracts. 
Our  closest  information  is  from  the  Shell  Oil  Co.  wells  to  the  north  of  tract 
2.  Indications  here  are  that  near  surface  temperature  gradients  decrease  to 
the  south,  nevertheless  adequate  reservoir  temperatures  are  still  reached  at 
practical  drilling  depths.  This  trend  suggests,  however,  that  tract  2  probably 

lies  near  the  southern  limit  of  the  field  and  deeper  drilling  may  be  required 
for  production. 

In  summary,  there  appears  a  fair  chance  that  tract  2  could  some  day  produce 
commercial  steam.  It  is  rather  far  from  the  inferred  heat  source,  but  has  a 
^  containing  reservoir  rocks  through  which  migrating  fluids 

could  provide  heat  transfer.  This  reservoir  will  probably  be  deeper  and 
consequently  more  difficult  to  tap  than  in  the  adjacent  Shell  leases  to  the 
north.  Tract  1  is  given  very  low  probability  of  ever  becoming  commercially 
productive,  although  some  geologic  quirk  may  provide  connection  to  the  heat 
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source  and  reservoir  rocks  by  some  unforeseen  mechanism.  Tract  3  is 
viewed  as  a  complete  wildcat  area  with  no  generic  connection  with  The 
Geysers  systems.  The  sparse  data  available  does  not  suggest  geothermal 
potential. 


RESERVOIR  ENGINEERING 

The  extent  of  the  dry  steam  reservoir  at  The  Geysers  is  presently  unknown. 
A  large  number  of  wells  have  been  drilled  and  many  well  tests  have  been 
conducted  in  the  main  field,  but  most  of  the  data  has  not  been  released  for 
publication.  Therefore  the  reservoir  engineering  considerations  in  this 
report  are  based  on  data  from  wells  drilled  on  nearby  federal  and  state 
leases.  Unfortunately,  all  of  these  wells  are  either  non-productive  or  are 
shut  in  awaiting  construction  of  power  plants.  Thus  no  production  data  is 
available  from  which  to  quantitatively  determine  local  reservoir  properties. 

It  should  be  noted  that  extension  of  The  Geysers-Calistoga  KGRA  to  include 
the  lands  which  are  presently  being  offered  was  based  upon  competitive 
interest,  rather  than  on  the  presence  of  specific  geothermal  indicia  in  the 
areas. 

Of  the  three  tracts  to  be  offered,  tract  2  appears  to  be  the  most  promising. 
Tract  1,  located  some  14  km  northwest  of  the  main  Geysers  field,  is  bounded 
to  the  southeast  by  three  dry  wells,  all  drilled  to  total  depths  of  2130  m 
2440  m,  with  measured  bottom  hole  temperatures  of  128°C  to  133°C. 
Therefore  this  tract  may  be  beyond  the  northwest  limit  of  the  steam 
reservoir.  For  tract  3,  far  to  the  southeast  of  any  presently  commercial 
area,  we  have  no  direct  information,  and  no  geothermal  indicia  are  present. 
AminoiTs  well  BJ-1  (sec.  18,  T.  10  N.,  R.  6  W.)  was  drilled  to  a  total  depth  of 
3,117.5  m  before  drilling  was  suspended  in  July  1975. 


By  contrast,  tract  2  is  bounded  to  the  north  by  Federal  leases  CA-949  and 
CA-950,  held  by  Shell  Oil  Company.  SheU  has  drilled  seven  deep  exploration 
wells  (six  of  which  are  capable  of  producing  commercial  quantities  of  steam) 
and  several  shallow  temperature  gradient  holes  on  these  leases.  Another 
SheU  weU  (BounsaU)  located  to  the  east  of  tract  2  in  sec.  IS  was  drilled  to  a 
depth  of  2410  m  and  abandoned.  No  consistent  trend  toward  decreased  flow 
rates  in  the  producing  wells  to  the  southeast  could  be  detected,  and  flowing 
temperatures  in  these  wells  were  consistent  with  those  measured  in  the 
early  life  of  wells  producing  from  the  main  field  (100,000  -  200,000  lb/hr  at 
153  177  C).  However,  there  does  appear  to  be  some  trend  toward  deeper 

initial  steam  shows  as  one  moves  southeast,  indicating  either  a  permeability 
pmch  out  or  increased  caprock  thickness.  Finally  it  should  be  noted  that 
measured  enthalpies  of  produced  fluid  from  these  wells  are  some  5  to  20 
Btu/lb  lower  thanior  steam  in  the  main  field  («1,200  Btu/lb).  This  last  fact 
does  not  require  that  we  are  at  the  edge  of  the  field,  but  may  arise  from  the 
lack  of  production.  As  the  well  is  produced,  fluid  near  the  weUbore  wiU  be 
depleted  drying  the  reservoir  rock.  As  the  zone  of  steam  depletion 
increases,  the  path  of  the  steam  to  the  weU  increases 'in  length,  with 
consequent  nearly  isothermal  heating  of  the  steam  by  the  reservoir  rock, 
increasing  its  enthalpy  (TruesdeU  and  White,  1973). 

In  summary,  tract  2  is  adjacent  to  what  appears  to  be  a  typical  section  of 

The  Geysers  steam  reservoir  (although  steam  probably  lies  at  greater  depths 

than  in  CA-949  or  CA-950)  while  tract  1  may  be  beyond  The  Geysers 

reservoir.  Not  enough  information  is  available  to  evaluate  the  potential  of 
tract  3. 


HYDROLOGY 


Little  hydrologic  information  is  available  which  can  be  applied  to  the 
evaluation  of  these  tracts.  Ground-water  investigations  in  The  Geysers  area 
address  water-bearing  units  and  no  water  bearing  units  exist  in  the  vicinity 
of  these  tracts.  In  the  steam  field  production  area  of  The  Geysers  ground- 
water  is  generally  not  encountered  at  depth.  There  have,  however,  been  a 
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ew  instances  of  ground-water  inflow  in  steam  well  drilling  as  faults  or  open 

fractures  are  penetrated.  These  inflows,  however,  do  not  persist.  Steam 

we  rilled  outside  the  production  area  often  encounter  water  at  depths 
below  1,200-1,500  meters. 

Precipitation  in  the  area  of  the  tracts  varies  spatially  from  100  to  188  cm 

per  year.  The  soil  cover  in  the  area  is  very  thin,  and  the  rocks  underlying 

tte  tracts  generally  have  poor  waterbearing  properties.  Therefore,  verl 

Httle  precipitation  enters  the  ground-water  system  in  the  immediate  area  of 
the  tracts. 


Because  of  the  poor  water-bearing  properties  of  the  rocks  in  the  area  of  the 
tracts  springs  or  wells  exist  generally  only  where  the  rocks  are  fractured 
Ground-water  does  accumulate  to  a  degree  in  the  melange  terrane.  The 
ma  nx  of  melange  often  contains  blocks  of  relatively  more  porous  rock, 
recipitation  which  percolates  through  the  permeable  rock  is  contained  at 
f  ^-"^rix  =°ntact  and  may  issue  as  springs  at  these  contacts.  Flow 
from  cold  springs  may  also  originate  from  infiltrated  precipitation  that 
migrates  along  fault  planes,  shear  planes  of  slump  blocks,  or  contacts  with 
the  volcamcs.  At  a  location  IS  km  southeast  of  tract  1  and  13  km  northwest 

as-emhi  1  ^“"d-water  level  in  ffactured  bedrock  (Franciscan 
assemblage)  varies  between  approximately  11  and  IS  meters  below  ground 
surface  (Earth  Sciences  Associates,  1977). 


*\  WtSnti!,ied  h0t  SP™=S  occur  witWn  ^e  tracts  or  in  their  immediate 
icim  y.  hicken  Springs,  presumably  cold,  occurs  in  tract  1.  There  are  no 

data  on  Chicken  Springs.  Several  other  springs,  with  median  temperatures 

of  13  C  and  19  C  occur  within  5.5  km  of  tract  1.  These  springs  have  total 

discharges  which  range  from  0.5  to  1.3  1/sec.  Several  other  sprint  also 

presumably  cold,  occur  within  approximately  3  km  of  tract  2.  There  Ire  also 
no  data  available  on  these  springs. 
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Eight  shallow  temperature  gradient  holes  have  been  drilled  to  a  depth  of 
91.5  m  on  leases  CA-949  and  CA-950,  immediately  north  of  tract  2.  The 
temperature  gradient  data  from  the  holes  closest  to  tract  2.  a  distance  of  2 
to  3.2  km,  are  presented  in  Figure  6.  These  profiles,  within  the  first  12  m, 
show  the  influence  of  seasonal  variations,  in  this  case  ambient  surface 
temperature  variations.  At  depths  between  12  to  30  m,  and  79  to  91  m  two 
of  the  temperature  profiles  shows  perturbations  which  could  be  interpreted 
as  movement  of  relatively  cold  ground-water.  The  location  of  one  of  these 
holes  is  close  to  a  cold  spring.  These  temperature  gradients  for  the  most 
part,  however,  appear  characteristic  of  conductive  heat  flow.  The 
temperature  gradients  range  from  60°C/km  to.  150°C/km.  The  significance 
of  this  range  is  open  to  question.  It  can  be  explained  in  larg°e  part  by 
differences  in  thermal  conductivity  of  the  rock  types.  The  range  may  also 
indicate  a  convective  influence  -i.e.,  upward  movement  of  hot  water,  or 

selective  damping  of  the  conductive  profile  by  downward  movement  of  cold 

water. 


ECONOMICS 


Background  &  History 

The  Geysers,  a  relatively  remote  area  in  Sonoma,  Lake,  and  Mendocino 
Counties  about  110  km  north  of  San  Francisco,  encompasses  lands  controlled 
by  the  State,  the  Federal  government,  and  private  individuals.  Currently  it 
constitutes  the  only  commercial  geothermal  power  project  in  the  U.S.,  and 
in  terms  of  total  megawatt  capacity,  is  the  world’s  largest. 

The  initial  attempt  to  develop  commercial  power  at  The  Geysers  was  in  1922 
when  drillers  successfully  tapped  the  steam  source.  Abrasives  and  corrosion, 
however,  precluded  economic  development  at  that  time.  In  1956,  Magma” 
Power  and  Thermal  Power  (working  co-jointly)  successfully  drilled  into  an 
area  of  steam  having  sufficient  economic  quantities  for  commercial 
production.  Thereafter,  Pacific  Gas  &  Electric  (PG&E)  contracted  to  buy 


steam  and  build  a  power  plant  to  provide  electricity  within  their  regulated 
area.  Magma  and  Thermal  merged  their  holdings  at  The  Geysers  with  Union 
Oil  Co.  of  California  in  1967,  with  Union  being  named  operator  of  the 
aggregate  project.  The  following  table  reflects  the  various  power  plant 

units,  the  year  of  their  establishment,  their  kilowatt  capacity,  and 
conversion  efficiency: 


P.G.&  E.  UNITS 

-  THE  GEYSERS,  CALIFORNIA 

YEAR 

UNIT  NO. 

KILCt'ZATT 

CAPACITY 

CONVERSION 

EFFICIENCY 

1960 

Unit  1 

12,500  kw 

14.6  % 

1963 

Unit  2 

13,750  kw 

14.9  S 

1966 

Unit  3 

27,500  kw 

14.8  % 

1968 

Unit  4 

27,500  kw 

14.8  % 

1971 

Unit  5 

Unit  6 

55,000  kw 

55,000  kw 

16.3  % 

1972 

Unit  7 

Unit  8 

55,000  kw 

55,000  kw 

16.3  % 

1973 

Unit  9 

Unit  10 

55,000  kw 

55,000  kw 

16.3  % 

1975 

Unit  11 

110,000  kw 

16.6  % 

(Source:  Personal  Cctririunication,  Pac.  Gas  &  Elec.,  1977) 


First  Federal  Lease  Sale 

After  this  area  was  classified  as  a  KGRA  for  the  existing  Federal  lands  on 
the  basis  of  overall  geothermal  indicia,  the  first  Federal  lease  sale  was  held 
on  January  22,  1974.  Since  this  area  was  already  within  an  "established" 
geothermal  area  of  on-going  commercial  development,  the  resultant  bids 
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received  for  those  dozen  Federal  tracts  was  in  excess  of  $10  million  dollars  - 
-  with  the  highest  single  tract  going  for  $3.2  million.  The  listing  below 
reflects  the  high  bids  at  that  sale,  the  bidders,  and  the  amount  bid  per  acre: 


THE  GEYSERS  FEut^AL  LEASE  SALE  -  JANUARY  22,  1974 


TRACT  NO. 

BIDDER 

TOTAL  BID 

BID/ACRE 

1 

Shell  Oil 

$3.2  million 

$1,3 67. 52/acre 

2 

Shell  Oil 

$1.3  million 

$847. 46/acre 

3 

Thermocenies 

$22,050.00  . 

$126. 00/acre 

4 

Union  Oil 

$48,314.36 

$47 8. 3 6/acre 

5 

Union  Oil 

$80,842.84 

$478. 36/acre 

6 

tfoion  Oil 

$12,243.56 

$5.11/acre 

7 

Uhion  Oil 

$318,120.68* 

$50 8. 18/acre 

8 

Signal  Oil 

$75,600.00 

$302. 40/acre 

9 

Occidental 

$163,360.00* 

$1,021. 00/acre 

10 

Occidental 

$226,662.00 

$1,021. 00/acre 

11 

Union  Oil 

$22,863.10 

$503. 18/acre 

12 

Signal  Oil 

$56,666.00 

$76.89/acre 

(*  denotes  bid  rejected) 


Appendix  A  (rear  of  report)  shows  each  Federal  lease,  by  number,  and  the 
corresponding  bid/acre,  with  its  relative  placement  at  The  Geysers  in 
addition  to  the  three  Federal  tracts  currently  being  offered. 


Current  Status  &  Present  Federal  Lease  Sale 

At  the  present  time,  P.G.  &  E.  provides  27%  of  its  total  power  to  both  Lake 
*  Sonoma  counties,  in  which  The  Geysers  area  lies.  This  area  is  crossed  by 


several  60-kv  lines  distributed  among  several  power  substations  located  at 
Clear  Lake,  Konocti  Geysers,  Lower  Lake,  Middletown,  Calistoga,  and 
Geyserville.  Concurrently,  these  counties  consume  less  than  45%  of  the 
total  power  produced  at  The  Geysers.  Accordingly,  P.G.  &  E.  stands  ready 
to  accept  any  and  all  future  geothermal-based  power  —  either  developed  by 
a  private  firm  and  sold  to  P.G.  &  E.  or  utilizing  P.G.  6c  E.  to  develop  power 
from  any  future  steam  recovery. 

Three  Federal  tracts  are  presently  being  offered,  and  these  tracts  appear  on 
Appendix  A  (rear  of  report).  With  respect  to-  tract  2,  the  two  Shell  leases 
(i.e.,  CA-949  and  CA-950)  lie  immediately  north  of  this  tract.  Drilling  on 
these  tracts  has  resulted  in  varying  steam  flows  from  a  low  of  80,000  lbs/hr 
to  a  high  of  185,000  Ibs/hr.  Additionally,  this  tract  lies  closest  to  the  center 

of  The  Geysers  field,  and  appears  to  have  a  potential  in  excess  of  either 
tract  1  or  tract  3. 


In  order  to  ascertain  fair  market  value  for  tract  2,  a  comparable  value  basis- 
of-calculation  was  used.  In  this  method,  several  economic  factors  must  be 
determined.  We  note,  however,  that  any  comparable  value  calculation  is 
superior  to  any  other  "value  determinations"  (as  ruled  by  court)  with  the 
exception  of  having  a  professional  appraiser  evaluate  similar  lands  for  sale. 
Thus,  comparable  value  determinations  always  supercede  any  volumetric 
and/or  discount-cash  flow  calculations. 

To  properly  utilize  this  methodology,  we  determine  what  proportion  of  land 
lies  conterminous  to  land  with  established  value  —  specifically,  Federal 
lease  CA-949.  Of  the  total  1203.81  acres  in  tract  2,  only  120  acres  fall  into 
this  category.  The  value  of  the  CA-949  tract  sold  in  1974  constitutes  a 
compound  weighted  average  mean  of  all  fair  market  bids  submitted  at  that 
sale  for  that  specific  tract.  Since  the  bids  had  a  variance  of  $23,400  on  the 
low  side,  to '$3.2  million  on  the  high  side,  the  weighted  mean  {JX  )  is 
calculated  to  be  $837,919.46,  or  approximately  $333/acre.  But  this  value  is 


' 


for  the  original  tract  offered  and  sold  in  1974,  and  therefore  we  must  re¬ 
cast  those  1974  dollars  into  1977  dollars  (as  of  date  of  this  lease  sale).  To  do 

this,  we  use  the  general  consumer  price  index  (CPI)  -  which  inflates  those 
dollars  to  $45 2/acre  in  current  dollars. 

Lastly,  since  the  $452/acre  value  applies  only  to  conterminous  lands,  and  as 

only  120  acres  lies  precisely  conterminous  to  tract  2  (see  Figure  7),  the 

resulting  value  for  the  entire  tract  2  becomes  $54,314  —  or  about  $45/acre 

in  1977  dollars  based  upon  comparable  value  calculations.  Thus,  as  reflected 

in  Appendix  B  (rear  of  report),  our  minimum  acceptable  fair  market  value  of 
this  tract  is  $45/acre. 

Tract  1,  which  lies  to  the  north  and  west  of  the  center  of  The  Geysers  field, 
is  felt  by  the  evaluation  committee  to  have  very  little  geothermal  potential 
within  any  reasonable  drilling  limit  (to  say,  10,000').  Due  to  the  overall 
negative  impact  of  available  geophysics,  we  cannot  ascribe  anything  but  a 
nominal  value  to  this  tract,  although  it  is  the  feeling  of  the  committee  that 
substantial  bids  will  probably  be  received  due  to  the  feeling  within  private 
industry  that  lands  generally  within  The  Geysers  area  have  some  minimum 
economic  potential,  even  without  a  proven  resource  to  the  northwest  of  the 

established  field.  The  committee's  expected  range  of  industry  bidding  for' all 
three  tracts  appears  in  Appendix  B. 

Tract  3  (a  scant  80  acres)  is  presentlyseen  to  have  no  economic  value  due  io 

its  greater  distance  from  the  heart  of  the  established  field,  and  the 

geological/geophysical  indications  which  appear  at  this  date  to  remain 

largely  negative.  Thus  the  committee  felt  that  the  potential  range  of 

industry  bidding  will  be  far  less  than  either  of  the  other  tracts  being  offered, 

and  could  possibly  have  very  few  (if  any)  bids  whatsoever.  A  strictly 

nominal  value  for  this  tract  is  consistent  with  the  committee’s  overall 
evaluation. 
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CONCLUSION 


The  three  tracts  presently  offered  lie  within  the  expanded  Geysers- 
Calistoga^KGRA,  and  as  such  border  on  the  established  Geysers  geothermal 
field.  There  has  been  on-going  commercial  production  from  this  area 
since  I960,  and  it  is  the  committee's  feeling  that  industry  will  con¬ 
tinue  to  value  this  area  much  higher  than  other  rank  wildcat  areas. 

Based  upon  our  own  review  and  analysis  of  available  informational 
sources,  there  appears  to  be  positive  potential  for  commercial  geo¬ 
thermal  development  within  tract  2  (despite  existing  restrictive 
stipulations) ,  and  a  minimum  acceptable  fair  market  valuation  of 

^^/acre  (°ased  upon  comparable  value  determination)  aDDears  to  be 
in  order . 

As  noted  in  the  Technical  Supplement  to  this  report,  computer-based 
calculations  were  performed  using  the  DCF  model  G  of  the  GUESS  system. 
These  calculations  resulted  in  an  expected  value  of  $25-$47/acre  for 
tract  2,  which  is  both  supportive  and  consistent  with  the  comparable 
value  approach  described  herein.  Tract  1  appears  to  have  little  (if 

any)  commercial  potential,  and  like  tract  3,  is  valued  strictly 
nominal . 
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APPENDIX  3 


Tracts,  In  Rank  Order 


Minimum 

Acceptable  Values 


Expected 
Biddina  Ranae 


2  $45  per  acre  $25  -  $750 

1  Nominal  $5  -  $  75 

3  Nominal  $0  -  $  25 

*No,te :  While  the  committee  ranks  tract  1  as  being  nominal  in 

value,  there  remains  a  minimal  chance  that  a  commercially  pro¬ 
ductive  resource  might  be  obtained  through  unusually  fortunate  . 
drilling  activities  on  this  tract.  That  case,  however,  would 
present  a  total  probability  of  approximately  10-15%.  Tract  #3 
r ema ins  sufficiently  inferior  that  the  committee  felt  there  may 
be  some  chance  that  no  bids  whatsoever  would  be  forthcoming  on 
that  tract.  Thus,  our  minimum  expected  bidding  on  this  tract 
is  zero  —  that  is,  no  bids. 


The  Geothermal  Reliability  Categories  for  The  Gey sers-Cal istoga  data 
s  are  explained  below. 

|  Tract  1  =  "B" 

Tract  2  =  ”B" 

Tract  3  =  "DM 


per  acre 
per  acre 
per  acre 


"A” .  Excellent  geologic  and  geophysical  information;  production  and  cost  data 
are  reliable,  reliable  well  information  available. 

"B" .  Geologic  data  coverage  is  basically  complete,  geophysics  may  be  available, 
production  and  cost  data  fairly  reliable  although  productivity  may  be  in 
error;  well  information  available,  although  reliability  or  applicability 
of  data  may  require  some  inference. 

"C".  Geologic  and  geophysical  information  may  contain  data  gaps,  but  is  in 

general,  good-  Production  data  requires  much  inference,  such  cost  data 
may  be  fairly  reliable;  nearest  well  control  is  a  distance  from  tract  as 
to  be  only  vaguely  applicable. 

"D".  Geology  is  generalized;  geophysics  have  data  gaps,  or  is  unreliable;  well 
control  sparse  or  only  vaguely  applicable,  cost  data  weak,  and  production 
data  lacking. 

"E”.  Geology  and  geophysics  may  be  either  not  available  or  very  unreliable;  no 
cost  or  production  data  for  the  area,  broad  inferences  must  be  made;  no 
well  control. 


Wells  referred 
to  in  the  text. 


Geyoors-Caliotoga  KGRA  lease  tracts  and  adjacent 
Federal  leases. 
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TECHNICAL  SUPPLEMENT 


While  the  comparable  value  methodology  was  utilized  to  determine 
fair  market  valuation  for  Tract  2,  other  calculations  were  also 
made  to  approach  the  overall  valuation  question  from  a  slightly 
different  standpoint.  These  calculations  are  described  below: 

Two  different  GUESS  Model  G  runs  had  been  made  using  inputs  from 
the  committee  members  (see  following  three  pages) .  This  analysis 
used  enthalpy  and  economic  inputs  for  a  single-well  analysis,  with 
its  pro-rata  share  of  costs  (both  capital  costs  and  operations  5c 
maint.  costs).  With  those  inputs,  plus  all  other  relevant  inputs 
listed  on  the  following  pages ,  two  runs  were  completed  which  did 
yield  positive  values  for  Tract  2.  These  positive  values  were 
then  input  into  the  linear  regression  card  (used  in  the  HP- 6 5) 
together  with  the  alternative  flow  rates . 

The  flow  rates  chosen  as  most  applicable  were  those  experienced-' on 
CA-949  --  the  immediately  adjacent  tract  which  was  sold  at  the 
initial  Geysers  sale  of  1974.  Flow  rates  (in  lbs/hr)  on  that 
tract  are  between  80,000  and  185,000  lbs/hr,  with  the  lower  value 
being  largely  attributed  to  poor  drilling  techniques  (and  thus 
a  higher  actual  flow  being  normally  attainable) .  The  two  Mend,T 
parameters  however,  were  taken  as  given,  and  the  discount  cash¬ 
flow  (DCF)  runs  completed. 

The  ’’graph”  showing  the  regression  analysis  results  reflects  the 
fact  that,  despite  the  low  flow  rate  of  80,000  lbs /hr  (which  was 
noted  being  poorly  drilled) ,  almost  all  values  for  Tract  2  were 
within  the  positive  range  --  and  further  that  flows  similar  to 
those  experienced  on  CA-949  would  result  in  a  long-run  expected 
value  of  between  $25-$47  per  acre  for  Tract  2.  This  is  felt  to 
be  highly  supportive  of  the  $45/acre  figure  per  comp,  value  cal¬ 
culation  as  described  within  the  Economics  section  of  the  text. 

> 


Id 


The  following  pages  reflect  the  input  listings  and  actual  data 
used  to  generate  dollar  values  for  the  data-input  into  the 
Linear  Regression  statistical  card  of  the  HP-65.  This  is  done 
in  the  following  manner: 

(A)  After  the  GUESS  computer  runs  have  been  made  (the 
input  data  of  which  is  reflected  on  the  following 
pages) ,  a  resultant  dollar  value  must  then  be 
divided  by  the  total  number  of  acres  (1203.81)  for 
the  specific  tract  (tract  #2).  Those  inputs,  as 
well  as  actual  data,  plus  the  total  expected  value 
at  each  flow  rate  is  shown  on  the  following  pages .  _ 

The  expected  value  at  80,000  lbs/hr  was  $30,986,  or 
$25.74/ac.,  while  the  value  at  180,000  lbs/hr  was 
$56  j  988 ,  or  $47.34/ac.  for  tract  #2; 

(B) .  These  values  (80,000  lbs/hr  at  $25.74  and  180,000 

lbs/hr  at  $47.34)  are  then  used  as  inputs  as  "X 
and  "Y"  values  for  the  linear  regression  program 
of  the  HP-65.  In  the  analysis,  the  flow  rates  are 
the  "X”  values,  and  the  dollar/acre  values  the  ”Y” ; 

(C)  .  The  linear  regression  program  takes  the  above  values 

and,  using  the  mathematical  formula  of 

Y  =  mx  +  b 

where  y  =  the  dependent  variable 

m  =  the  slope  of  the  resulting  straight  line 
x  =  the  independent  variable 

b  “  the  value  of  y  when  x=0  (the  My-intercept  ) 

calculates  a  least  squares  linear  regression  Ci- -  f  -  > 
it  ’finds’  the  most  accurate  straight  line  to.  fit 
the  series  of  data  points  that  have  been  previously 
calculated  from  the  GUESS  programs) ,  and  also  Pro~ 
vides  a  statistical  test  to  determine  the . "goodness 
of  fit"  (or  r5,  --  also  called  the  coefficient  of. 
determination) .  If  the  data  provided  for^this  lin¬ 
ear  regression  is  actually  a  "perfect  fit  ,  then 
the  rA  will  have  a  value  of  1.0000  —  and  all  values 
projected  from  that  data  will  lie  exactly  on  that  line. 
As  we  note  on  our  graph,  the  r  value  is  1.0000. 

(D)  .  Since  all  values  (both  actual  data  and  projections) 

lie  on  the  line  of  our  graph,  we  may  accurately  note 
that  (1)  the  point  where  that  line  intersects  £he 
"X"  axis  is  the  point  where  the  minimum  flow  will 
just  exactly  yield  sufficient  cash-flow  to  cover  3.11 
costs  of  production.  We  see  on  our  graph  that  thrs 
point  is  about  30,000  lbs /hr  +,  but  with  a  10%  and 
2Q7o  profit  built-in,  this  line  will  shift  parallel 
to  the  right,  and  (2)  any  lesser  flows  will  result. 


i  . 


in  aggregate  losses  to  the  operator,  and  (3) 
that  flow  reates  prevalent  on  CA-949  will 
yield  positive  cash  flows  if  similar  -lIows 
can  be  encountered  on  tract  #2.  Thus,  the 
computer  data  generates  the  flow  and  dollar 
values  needed  for  the  inputs  into  the  Hr  -  oO 
program  so  that  a  basic  mathematical  regress- 
ion  equation  may  calculate  the  single  Irne  which 
best  fits  or  explains  all  data  projections. 


There  are  other  statistical  tests  which  can  be  made  using  the 
programs  of  the  HP-65,  but  for  purposes  of  verifying  tract 
valuation  the  linear  regression  is  technically  suf-icien  . 
Thus,  with  the  Monte  Carlo  discount  cash-. low  reatures  or  the 
GUESS  models,  plus  the  statistical  veracity  supp 
linear  regression  programs,  we  may  note  that  this  provid 
data  computation  backup  for  the  comparable  value  approach 
uled  to  determine  acceptable  value  for  tract  #2  mentioned  m 

the  main  text  of  this  report. 
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(j  t  0  r  1 1 L  h  f‘  A  L  V  i  i«  i  l  G N  G  OF  14  A  U  G  U !.  T  1  9  7  o- 
CALL  CIJPFUU  (  Yfc  )  ; 

CALL  MAXPOU  CKXRU)  7 
Y£AP  =  Y  R  +  19  77  ; 

CECLIKING  RATE  YPPROD  IS  FIRST  PRODUCING  Y  R 
RATE  =  RATF.  ,* 

■IF  CYR  .LT.  Y  R  P  4.  C  D  )  RATE  =  9 
IF(YR  .EG.  YfiPROD  )  RATE  =  RATE  7 

IF(YP  .EG.YRPROO+1)  RATE  =  RATE  /  (1  *  PECL1)  7 

IF(YR  .GT.YRPROO  +  1  )  CALL  C  F.  T  V  A  L  C  R  A  T  E  ✓  Y  R  P  R  0  0  +  1  ,  R  A  T  E  *  C  )  7 

IF<YR  .GT.YRPROC+1 )  RATE  =  RATE  /  ((1  +  OFCL)  ** 

(YP  -  YRPROD  -  1 ) )  7 

PRCORT  =  RATE  *  NUMWEL  *  (1.  -  RRISK)  7 
GROSS  =  (  E  N  T  I N  -  EM  TOUT)  *  .3  *  EFFIC  *  PROORT  *  MILLS 
*  8.640  1  3409.52  7 

IF  (PROORT  .£3.  0)  OPER  =  0 
SALES  =  GROSS  -  CROYRAT  *  GROSS)  7 
CCPW  =  (1.  -  XPSPCT)  *  PWELL  *  NUf’VEL  7 
'CAP£=CAPI+CCPU  ; 

OIRE  =  XPSPCT  *  PWELL  *  M'J  MU  EL  +  OPER  7 

CALL  PREVCCAP,CAP,1,0)  7 

OEPR  =•  2* (CAP  +  CAPE)  /  YRDEPR  7 

CAP  =  CAP  ♦  CAPE  -  DEPR 

CF3T  =  SALES  ~  OIRE  -  CAPE  7 

TIMC  =  SALES  -  DEPR  -  OEPL  -  OIRE  7 

TAX  s  FIT  *  TI MC  7 

CFAT  =  T I MC  -  TAX  ♦  DEPR  +  OEPL  -  CAPE  7 
CALL  PREVCR1,CUMFLa*1#C) 

CUMFLfi  a  R1  *  C  F 3 T  7 

CALL  PRSV(R2,CUttFLA,1,0)  7 

CU.MFLA  =  R2  +  CFAT  7 

CFAT1  =  CFAT  / 1  COO  7 
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IF  (YR.ME.MXRW)  GO  TO  99  7 

PVRISK  =  PV  *  Cl.  -  XRISK)  *  WELLS  -  (XRISK)  *  (XPLOR)  7 
L  C  9  9  )  E  M  0  7 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 
STATE  OFFICE 
2300  Cottage  Way 
Sacramento,  California  95325 


GEOTHERMAL  RESOURCES  LEASE  SALE 
THE  GEYSERS-CALISTOCA  KGRA 
CA  3870 


.‘Notice  is  hereby  given  that  pursuant  to  the  Geothermal  Steam  Act  of  December  24, 

O 

1970  (84  Stat.  1565;  30  U.S.C.  1011-1025),.  and  the  regulations  issued  thereunder, 
43  CFR  3200,  three  leasing  units,  totaling  2,9*36.95  acres,  within  the  Geysers- 
Calistoga  Known  Geothermal  Resource  Area  in  Lake,  Mendocino,  and  Sonoma 
Counties,  California,  described  in  paragraph  number  six  (5),  are  offered  for 
geothermal  leasing  through  SEALED  2ID3  to  the  responsible  qualified  bidders  of  the 
highest  cash  bonus  for  the  privilege  of  leasing.  All  bids  must  be  submitted  to  the 
office  of  the  State  Director,  Bureau  of  Land  Management,  U.S.  Department  of  the 
Interior,  2300  Cottage  Way,  Sacramento,  California  95S25,  and  must  be  received  on 
or  before  10:00  a.m.  September  14, 1577;  if  submitted  by  mail,  to  Room  E-2341,  and  if 
delivered  in  person,  to  Room  E-2311.  3ids  received  after  10:00  a.m.  cn  September  14, 
1977,  will  be  returned  unopened.  Bids  may  not  be  withdrawn  -unless  written 
withdrawal  is  received  prior  to  10:00  a.m.  on  September  14, 1977. 


All  bids  must  be  submitted  in  accordance  with  the  regulations  in  42  CFR  3200  cn 
Form  3200-4  or  reproduction  thereof.  Separate  bids  must  be  submitted  oh  each 
lease  unit  in  a  separate  envelope  and  must  be  for  the  full  unit  described.  The 
envelope  in  which  the  bid  is  submitted  must  be  plainly  marked  that  it  4s  not  to  be 
opened  before  the  date  and  hour  set  herein  and  must  show  the  lease  unit  number  and 
identify  the  Known  Geothermal  Resource  Area.  Bidder  must  submit  with  each  bid 
one-half  of  the  amount  of  the  bid,  in  cash  or  by  certified  or  cashier's  chock,  bank 
..draft,,  or  money  order  made  payable- -to  the  Bureau  of-  Land  Managements  and 
statement  of  qualifications  required  by  43  CFR  3202.  Bidders  are  warned  against 
violation  of  IS  U.S.C.  1S60  which  prohibits  unlawful  combination  or  intimidation  of 
bidders. 


Bids  will  be  opened  and  read  at  11:00  a.m.  on  September  14,  1977,  in  Room  W-1140 

Federal  Building,  2300  Cottage  Way,  Sacramento,  California.  The  opening  of  the 

•  • 

bids  is  for  the  purpose  of  publicly  announcing  and  recording  bids  received  and  no  bias 
will  be  accepted  or  rejected  at  that  time.  The  deposits  of  the  unsuccessful  bidders 
will  be  returned  by  certified  mail  as  soon  as  possible  after  the  lease  sale.  The 
amount  submitted  with  the  high  bids  may  be  deposited  in  an  unearned  account  in  the 
Treasury  during  the  period  the  bids  are  being  considered.  Such  a  deposit  does  not 
constitute  and  shall  not  be  construed  as  acceptance  of  any  bid  on  behalf  of  the 


United  Slates.  Any  bonus  bid  considered  as  inadequate  on  the  basis  of  Jhe  estimated 
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value  of  the  lease  will  be  rejected.  The  United  States  reserves  the  right  to  withdraw 
any  tract  from  this  sale  prior  to  the  issuance  of  a  written  acceptance  of  a  bid  and 
reserves  the  right  to  reject  any  and  all  bids.  If  the  authorized  officer  fails  to  accept 
the  highest  bid  for  a  lease  within  30  days  after  September  14,  1977,  all  bids  for  that 
lease- unit  will  be' considered  rejected.  If  there  is  any  difference  between  the.price 
per  acre  stated  in  the  bid  and  the  total  amount  of  the  bid,  the  total  amount  of  the 
bid  will  govern.  If  the  high  bidder,  after  being  notified  that  his  bid  has  been 
accepted,  fails  to  execute  the  lease  or  otherwise  comply  with  the  applicable 
regulations,  his  deposit  will  be  forfeited  and  disposed  of  as  provided  in  Section.  20  of 
the  Act.and  43  CFR  3220.Sfe). 

4.  Royalties  payable  to  the  United  States  will  be. at. the  rate  of:  (a)  ten  percent  (1076) 
for  Leasing  Unit  Nos.  1  and  3  and  at  the  rate  of  twelve  and  one-half  percent  (12r76) 
for  Leasing  Unit  No.  2  of  the  amount  or  value  of  steam  or  any  other  form  of  heat  or 
energy  derived  from  production;  (b)  five  percent  (596)  of  the  value  of  any  byproduct 
derived  Trom  production  except  that  as  to  any  byproduct  which  is  a  mineral  named  in 
Section  1  of  the  Mineral  Leasing  Act  of  February  25,  1920,  as  amended 
(30  U.S.C.  121),  the  royalty  for  such  -minerals  shall  be  the  same  as  provided  in  that 
Act;  (c)  five  percent  (5%)  of  the  value  of  commercially  demineralised  water  sold  cr 
utilized  by  the  lessee, 'except  that  no  payment  of  a  royalty  will  be  required  on  such 
water  used  in  plant  operation  for  cooling  or  in  the  generation  of  electric  energy  or 
otherwise.  Annual  rental  for  the  first  through  the  fifth  lease  years  will  be  at  the 
rate  of  $2.00  per  acre  or  fraction  thereof;  for  the  sixth  lease  year  and  f cr  each  year 
thereafter  prior  to  production,  the  rental  will  be  the  amount  of  the  rental  for  the 
preceding  year,  plus  an  additional  $1.00  per  acre. 

5.  Before  issuance  of  a  lease,  the  successful  bidder  will  be  required  to  submit  (1)  the  - 
balance  of  the  bonus  bid,  (2)  the  first  year's  rental,  (3)  Forms  1140-7  and  1140-3  which 
contaia  the  certification  and  information  required  by  Executive  Order  11246,  as 
amended' (41  CFR  60),  and  the  plan  required  by  43  CFR  32I0.2-l(d).  A  Nationwide 
Bond  of  $150,000,  or  a  Statewide  Bond  of  $50,000,  cr  a  general  lease  bond  of  $10,000 
conditioned  upon  compliance  with  all  the  terms  of  the  lease  will  be  required  prior  to 
entry  on  the  land. 

6.  Leasing  units  offered  for  bid  are  as  follows: 

,  Mount  Diablo  Meridian 
California 

Leasing  Unit  No.  1  1,653.15  acres 

T.  12  N.,  R.  9  W., 

Sec.  7.  and  SEi. 

T.  12  N.,  R.  10  W., 

Sec.  1,  Lot  5; 

Sec.  2,  Lots  2  to  5,  inclusive,  Lots  8  to  10,  inclusive,  and  SEsSE;; 

See.  3,  SiSF.i; 

See.  10,  Lots  1  to  10,  inclusive,  and  Lots  15  to  IS,  inclusive; 

See.  11,  Lots  1,  2,  and  4,  and  SU'  lSE;; 

See.  12,  Lots  7,  8,  and  2;  • 


Ilf*  > 


Leasing  Unit  No.  2 


1,203.31  acres 


T.  10  N..  R.  7  W., 

Sec.  13,  Lots  2  to  4.  inclusive,  NtNE$,  E aSV/i,  and  SW«SE«; 
Sec.  19,  Ni  Lot  1,  Lots  5  and  6,  W  jNE?,  E;  NW  i,  and  W  iSE-i. 


T.  10  N.,  R.  3  V/., 


Sec.  13,  SE*NE*.  NEiNWi,  NiSW*,  SEiSWi,  EiSE?,  and  SV/iSEi; 
Sec.  14,  NV/iNEi  and  EiNWi;  . 

Sec.  24,  Ni-NEi. 


Leasing.Unit  No.  j  80.00  acres 

T.  10  N.,  R.  6  W., 

Sec.  14,  NEiSV/i  antfSWiSEi. 

The  land  in  this  Notice -is  surveyed  land  described  by  legal  subdivision,  section,  township, 
and  range  according  to  plats  of  survey  now  of  record.  Dependent  resurveys  are  being 
executed  under  California  Group  533  in  the  following  townships  involved  in  this  Notice: 
T.  10  N.,  R.  7  V*'.;  T.  10  N.,  R.  3  W.;  and  T.  12  N.,.R.  9  W.,  Mount  Diablo  Meridian.  The 
descriptions  in  leases  issued  pursuant  to  this  Notice  will  be  conformed  to  the  subdivisions 
.of  the  resurveys  and  adjustment  will  be  made  in  acreage  and  rental  if  and  when  the 
resurveys  are  approved  for  these  townships. 

•  • 

7.  The  Lessee  shall  comply. with  the  following  special  conditions  and  stipulations  unless 
they  are  modified  by  mutual  agreement  of  the  Lessee,  the  Supervisor,  and  the 
Authorized  Officer.  In  addition  to  the  terms  and  requirements  of  the  lease  form  and 
the  special  requirements  of  43  CFR  3204,  leases  issued  as  a  result  of  this  sale  will 
include  the  following  special  terms  and  conditions  which  have  been  developed  to 
protect  the  environment,  to  permit  use  of  the  land  for  other  purposes,  and  to  protect 
other  natural  resources  as-  set  out  in  the  Environmental  Analysis  Record  of  May  15, 
1975,  and  the  supplement  thereto.  - 

The  following  stipulations  apply  to  each  leasing  unit. 

L  Prior  to  the  development  of  a  Plan  of  Operations  (43' CFR  3203. S  and  30  CFR 
"  270.34),  the  Lessee  shall  contact  the  Supervisor  and  the  Authorized  Officer  to 
review  applicable  regulations’  GRO  Orders,  and  special  stipulations.  This 
requirement  may  be  waived  in  writing  by  the  Authorized  Officer  and  Super¬ 
visor  after  the  lessee  is  thoroughly  familiar  with  surface  management 
problems  and  requirements  for  operations  on  the  lease  or  for  specific  routine 
operations.  *  *  . 

2-  •  Plans  of  operation  contemplating  surface  disturbing  activities  under  this  lease 

will  include  detailed  reports  of  the  cultural  resources  of  the  localities 
described  in  accordance  with  the  requirements  of  30  CFR  270.34  (a)  -  (e)  and 
within  100  feet  thereof.  Such  reports  will  include  analyses  of  the  significance 
of  data  recovered,  and  proposals  for  mitigation  of  the  impacts  of  surface 
disturbing  activities.  Selection  of  archaeologists,  design  of  data  recovery 
programs,  treatment  of  recovered  materials,  analyses  of  data  and  recommend¬ 
ation  of  mitigation  measures,  shall  be  in  accordance  with  the  guidelines  of  the 
Advisory  Council  on  Historic  Preservation  (attached  hereto).  Tim  authorized 


officer  shail  submit  for  approval  of  the  Supervisor  plans  of  operation  or 
portions  thereof  for  which  clearance  has  been  gained  as  to  mitigation  required, 
including,  as  required,  any  specific  sites  for  which  surface  disturbance  shall  be 
prohibited.  The  Supervisor  and  the  lessee  will  be  promptly  notified  by  the 

.  Authorized  Officer  as  to  any  actions  taken  by  the  State  Historical  Preserva¬ 
tion  Officer  requiring  consideration- of  proposed  mitigation  measures  by  the 
Advisory  Council  on  Historic  Preservation.  The  lessee  will  be  given 

opportunity  to  be  represented  during  any  discussions  between  the  Authorized 

.  Officer  and  the  State  Historical  Preservation  Officer,  or  before  the  Advisory 
Council. 

3.  The  Lessee  shall  not  disturb  vegetation  or  soil  closer  than  700  feet  horizontal 
from  .any  perennial  stream  or  closer  than  50  feet  horizontal  from  any  inter¬ 
mittent  Stream  except  as  otherv/ise  authorized  by  the  Supervisor  and 
Authorized  Officer. 

4.  Prior  to  plan  of  operation,  the  Lessee  shall  have  a  qualified  botanist, 
acceptable  to  the  Supervisor  and  the  Authorized  Officer,  survey  in  detail  the 
area  proposed  to  be  disturbed  or  occupied,  together  with  an  area  not  less  than 
100  feet  v/ide  surrounding  each. area  to  be  disturbed  or  occupied,  to  discover 
the  presence  or  absence  of  plants  determined  to  be  threatened  or  endangered 
pursuant  to  the  Endangered  Species  Act  of  1373.  The  Authorized  Officer  arc 
the  Supervisor  may  require  that  the  survey  extend  through  the  full  growing, 
flowering,  and  fruiting  period  of  all  threatened  or  endangered  species  which 
could  be  found  within  the  survey  area. 

•5.  Roads  constructed  by  the  Lessee  shall  be  available  for  joint  use  by  other 
authorized  users,  including  purchasers  of  Government  timber.  The  Lessee  and 
other  users  shall  enter  into  road  use  and  maintenance  agreements  satisfactory* 
to  the  Authorized  Officer  prior  to  use  of  the  roads  by  other  users. 

6.  The  Lessee  shall  not  construct  roads  or  pads  between  October  15  and  March  15 
of  any  winter  season  without  prior  written  permission  from  the  Authorized 
Officer  and  the  Supervisor. 

7,  To  insure  stability  of  all  geothermal  facility  construction  sites,  the  Lessee  will 
be  required  to  conduct  site-specific  geotechnical  investigations  unless  waived 

•  in  writing  by  the  Authorized  Ofiicer  and  Supervisor.  The  Supervisor  and 
Authorized  Officer  may  require  that  these  investigations  be  conducted  by  a 
civil  engineer  knowledgeable  in  the  practice  of  soil  mechanics  and/or  a 
qualified  engineering  geologist;  results  of  such  studies  will  be  submitted. with 
and  incorporated  in  the  design.  When  any  geothermal  facility  is  to  be  sited  on 
an  identified  landslide,  a  slope  monitoring  program  acceptable  to  the 
Authorized  Officer  and  the  Supervisor  will  bo  required  which  will  detect  any 
slope  movement  that  may  occur.  The  installed  slope  monitoring  devices  may 
require  monitoring  throughout  the  life  of  the  project,  with  the  cost  of 
installation  and  monitoring  to  be  borne  by  the  Lessee. 

The  following  stipulation  applies  to  Leasing  Unit  No.  1: 


A  1  » 


' 


, 


Because  of  steep  slopes  and  unstable  soils;  the  following  described  land  is  closed  to  all 

surface  disturbing  activities  without  the  prior  written  approval  of  the  Authorized  Officer 

and  Supervisor: 

T.  12  N„  R.  10  W„  M.D.  Mer.,. 

*  Sec.  10,  Lots  1,  2,  5,  S,  7,  8,  9, 10,  15,  and  15; 

Sec.  11,  Lots  1  and  2; 

Sec.  12,  Lot  9. 


The  following  stipulations  apply  to  Leasing  Unit  No.  2: 

» 

L  The  Lessee  will  identify  those  trees  which  may  be  damaged  or  disturbed  during 

Lessee's  activities  in  advance  of  any  operations.  ’Trees  of  commercial  value 

will  be  marked  and  appraised  by  BL.M  and  the  Lessee  required  to  purchase  at 

•  • 

the  BLM  appraised  price. 


2. 


The  following  described  area  shall  be  closed  to  surface  entry  to  protect  the 
habitat  of  the  Peregrine  Falcon,  Falco  peregrin  us  anatum,  an  endangered 
species: 

T.  10  N.,  R.  7  W.,  M.D.  Mer., 

Sec.  18,  NiNEi,  SWt,  SIY;SS;; 

Sec.  19,  V*’ r£r. 

The  Lessee  shall  design  and  locate  all  surface  development  within  the  view  of 

the  Mt.  St.  Helena  overlook  in  a  manner  that  preserves  the  natural  appearance 

of  the  landscape  from  that  point.  Such  development,  in  all  coses,  shall  be 

blended  into  the  natural  environment  by  the  use  of  landscaping,  vegetative 

screening,  compatible  color  schemes,  minimum  profile,  and  other  landscape 

architectural  techniques. 

*  •  • 


4.  The  Lessee  shall  construct  all  generation  facilities  and  primary  electrical 
transmission  lines  on  the  leased  area  which  are  located  within  the  viewing  area 
of  the  Mt.  St.  Helena  overlook  in  a  manner  that  preserves  the  natural 
appearance  of  the  landscape  from  that  point.  In  all  cases  where  such  facilities 
and  lines  are  within  the  viewing  area,  they  shall  be  blended  into  the  natural 
environment  by  the  use  of  landscaping,  vegetative  screening,  compatible  color 
schemes,  minimum  profiles,  and  other  landscape  architectural  techniques. 


8.  Copies  of  forms  and  further  information  concerning  this  sale  may  be  obtained  from 


Chief,  Branch  of  Lands 
and  Minerals  Operations 


Date:  July  11,  1977 


Guideline*:  far  Making  "Adverse 


Effect"  n nr!  "No  Adverse  Effect"  Determinations 


for  Archaeological  Rrsourcps  in  Accordance  with  26  CFR  Pert  300 


Archaeological  properties  included  in  or  eligible  for  inclusion  in  the  National  Register  of 
Histone  Places  are  generally  nominated  under  National  Register  Criterion  "D"  (36  CFPw 
Part  60.6),  which  states  that  a  property  may  qualify  if  it  has  "yielded,  or  may  be  likely  to 
yield,  information  important  in  prehistory  or  history."  While  disturbance  of  archaeological 
properties  should  be  avoided,  under  certain  circumstances, -properties  primarily  significant 
for  the  data  they  contain  can  be  said  to  realize  their  significance  when  this  data  is  retrieved 
in  an  appropriate  manner. 


to  subcases  where  a  Federal  undertaking  (36  CFR  Part  S00.2Cc))  can  result  in  the  recover/ 
Tf*^a  Ir.orn  an  arc^ae°l°5ioai  property  on  or  eligible  for  inclusion  in  the  National  Register 
of  Historic  Places,  the  Agency  Official  should  take  the  following  steps  to  decide  whether  a 
no  adverse  effect"  determination  can  t>e  made: 


E?J&Wcy  sha!I*  !P-  consultation  with  the  State  Historic  Pressvation  Officer 

tSHPOl.  apply  the  criteria  set  forth*  in  Part  I  below. .  If  these  criteria  are  not  met.  the 
Agency  Official  shall  comply  with  the  procedures  set  forth  at  36  CFR  Part  800.4(e)  et 
seq.  If  the  criteria  are  met,  the  Agency  Official  may  issue  a  determination  of  no 
adverse  effect  for  any  data  recovery  program  conducted  in  accordance  with  the 
requirements  set^  forth  in  Part  II  below.  Documentation  that  the  criteria  and 
requirement  set  forth  in  Parts  I  and  II  below*  hava  been  met,  along  v.'ith  the  comments 

of  the  SHPO,  shall  be  forwarded  to  the  Council  for  review  in  accordance  with  36  CFR. 
Part  300.4(d). 


Part  I: 
L 


3. 


4. 

Part  H: 
1. 


2. 


3. 


4. 


5. 


Criteria 

The  property  is  not  a  National  Historic  Landmark,  a  National  Historic  Site  in 
non— Federal  ownership,  or  a  property  of  historical  significance  so  designated  within 
the  National  Park  System. 

The  SHPO  has  determined  that  in-plqce  preservation  of  the  property  is  not 
necessary  to  fuliiil  purposes  set  forth  in  the  State  Historic  Preservation  Plan. 

The  SHPO  and  the  .Agency  Official  agree  that: 


a. 


b. 


c. 


The  property  (including  properties  that  are  subsidiary  elements  in  a  larger 
property  defined  in  Criterion  1)  has  minimal  value  as  an  exhibit  in  place  for 
public  understanding  and  enjoyment; 


Above  and  beyond  its  scientific  value,  the 
historic  or  cultural  significance  to  a  com  muh 
would  be  impaired  by  the  retrieval  of  data; 


property  is 
ity,  ethnic, 


not  known  to  have 
or  social  group  that 


Currently  available  technology  is  such  that  the  significant  information 
contained  in  the  property  can  be  retrieved. 


Funds  and  time  have  been  committed  to  adequately  retrieve  the  data. 

Data  Recovery  Recufrements 

The  data  recovery  will  be  conducted  under  the  supervision  of  an  archaeologist  who 
meets  the  Proposed  Department  of  the  Interior  Qualifications  for  the  Suoervisory 

Archaeologist  (Field  Work  Projects).”  (See. Attachment  1 1.) 


The  data  recovery  will  be  conducted  in  accordance  with  "Professional  Standards  for 
Data  Recovery  Programs."  (See  Attachment  12.) 

A  specified  date  has  been  set  for  completion  and  submission  of  the  final  report  to 
the  Agency  Official. 


Plans  have  been  made  for  disposition  of  the  material  recovered  after  they  have 
been  analyzed  for  the  final  report.  (Sec  Attachment  #3.) 

Regarding  the  status  of  the  affected  property,  documentation  of  the  condition  and 
significance  of  the  property  artcr  data  recovery  will  be  provided  the  Agency 
Official  and  SHPO  for  forwarding  to  the  National  Register  of  Historic  Places  fer 
action  to  include  nominations,  boundary  changes,  or  removal  of  National  Register 
or  eligibility  status,  in  accordance  with  National  Register  procedures  (36° CFR 
Part  CO-16  and  60.17). 


ATTACHMENTS 


Attachment  #1  Proposed  Department  of  the  Interior  Quoliricntions  for  ' 

the  Supervisory  Archaeologist  (Field  Work  Projects; 

The  minimum  professional  qualifications  for  the  Supervisory  Archaeologist  are  a  graduate 
degree  in  archaeology,  anthropology,  or  a  closely  related  field,  or  equivalent'  training 
accepted  for  accreditation  purposes  by  the  Society  of  Professional  Archaeologists,  plus: 
(1)  at  least  sixteen  months  of  professional  experience  or  specialized  training  in  archaeology 
field,  laboratory,  or  library  research,  including  (a)  at  least  four  months  of  experience  in 
general  North  American  archaeology,  and  (b)  at  least  six  months  of  field  experience  in  a 
supervisory  role;  (2)  a  demonstrated*  ability  to  carry  research  to  completion,  usually 
evidenced  by  timeiy  completion  of  thesis,  research  reports,  or  similar  documents. 

For  work  involving  prehistoric  archaeology,  the  Supervisory  Archaeologist  should  have  had  at 
least  one  year  of  experience  in  research  concerning  archaeological  resources  of  the 
prehistoric  period. 

.For  work  involving  historic  archaeology,  the  Supervisory  Archaeologist  should  have  had  at 
least  one  year  of  experience  in  research  concerning  archaeological  resources  of  the  historic 

period-  . 


Attachment  §2  Professional  Standards  for  Data  Recovery  Programs 

1.  The  data  recovery  program  should  be  conducted  in  accordance  with  a  professionally 
adequate  recovery  pLan  (research  design):  • 


a.  The  plan  shall  be  prepared  or  approved  by  the  Supervisory  Archaeologist  and  shall 
reflect  a  familiarity  with  previous  relevant  research; 

b.  The  plan  shall  include  a  definite  set  of  research  objectives,  taking,  into  account 
previous  relevant  research,  to  be  answered  in  analysis  of  the  data  to  be  recovered; 

c.  The  plan  shall  provide-  for  recovery  of  a  .usable  sample  of  data  on  all  significant 
research  topics  that  can  reasonably  be  addressed  using  the  property  or  a  -justifi¬ 
cation  for  collecting  data  on  a  smaller  range  of  topics  at  the  expense  of  others; 


•d.  The  plan  shall  specify  and  justify  the  methods  and  techniques  to  be  used  for 
recovery  of  the  data  contained  in  the  property.  (Methods  destructive  of  data  or 
injurious  to  the  natural  features  of  the  property  should  not  be  employed  if 
nondestructive  methods  are  feasible.) 


2. 

3. 


The  data  recovery  program,  should  provide  for  adequate  personnel,  facilities,  and 
equipment  to  fully  implement  the  recovery  plan. 


The  data  recovery  program  should  insure  that  full,  accurate,  and  intelligible  records  will 
be  made  and  maintained  of  all  ficid  observations  and  operations,  including  but  not 
limited  to  excavation  and  recording  techniques,  stratigraphic  and/or  associational 
relationships  where  appropriate,  and  significant  environmental  relationships. 


4. 


5. 


Particularly  when  a  data  recovery  program  is  conducted  upon  a  potentially  complex 
historic  and  prehistoric  property  (e.g.,  an  historic  townsite;  a  prehistoric  site  that  may 
contain  many  occupation  layers,  cemeteries,  or  architectural  remains),  situations  may 
arise  or  data  be  encountered  that  were  not  anticipated  in  designing  the  program. 
Adequate  provision  should  be  made  for  modification  of  the  data  recovery  plan  to  cope 
with  unforeseen  discoveries  or  oilier  unexpected  circumstances. 


The  data  recovery  program  should  include  provisions  for  dissemination  of  the  results  of 
the  program.  Generally,  the  final  report  should  be  made  available  to  the  SHPO,  the 
State  archivist,  the  State  archaeologist,  the  Departmental  Consulting  Archaeologist  of 
the  Department  of  the  Interior,  and  the  Chairman,  Department  of  Anthropology, 
Smithsonian  Institution. 


Attachment  *3  Treatment  of  Recovered  ?.Tater!’a!s 

The  recommended  professional  treatment  of  recovered  materials  is  curation  and  storage  of 
the  artifacts  at  an  institution  that  can  properly  insure  their  preservation  and  that  will  make 
th  em  available  for  research  and  public  view.  If  such  materials  are  not  in  Federal  ownership, 
the  consent  of  the  owner  must  bo  obtained,  in  accordance  with  applicable  law,  concerning 
the  disposition  of  the  materials  after  completion  of  the  report. 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 

Conservation  Division 
.  345  Middlefield  Road 
Menlo  Park,  California  94025 


•November  21,  1974 


Memorandum 


To:  * 
Through.: 
From: 
Subject : 


Conservation  Manager 

Area  Geologist,  Pacific  Area 

Geologist 

KGRA  Classification  Standards 


The  recent  filing  of  non-competitive  lease  applications  and 
concomitant  designation  of  competitive  interest  has  caused  a 
review  of  lands  classified  as  KGRA's.  The  standards  for 
clasoificstion  set  out  in  Circular  647  do  not  need  revision 
for  the  indicia  enumerated  are  as  valid  today  as  they  were 
four  years . ago .  However,  the  interpretation  of  them  may 
need  revision  or,  at  least,  more  careful  consideration. 

The  definition  of  a  KGRA  by  the  Geothermal  Steam  Act  of 
1970  is  broad  enough  to  include  uses  of  the  energy  contained 
in  geothermal  fluids  and  formations  for  purposes  other  than 
generation  of  electrical  power.  Although  most  of  the  origina 
KGRA’s  were  defined  with  expectation  of  power  production, 
several,  and  most  notably  Klamath  Falls  ,  Oregon,  were  con¬ 
sidered  as  areas  suitable  for  space  heating  or  other  industri 
applications. 

Economic  and  technical  reasons  require  200°C  or  hotter  fluid 
for  electrical  production.  Improved  methods  may  allow  utiliz 
tion  of  fluid  as  low  as  170°C.  However,  even  for  the  econo mi 
use. of  fluid  in  the  range  of  200°  to  225°C  a  revenue  of  about 
7  mil  per  kilowatt  generated  from  ‘the  fluid  appears  to  be 
necessary  with  present  production  and  exploration  costs. 

of  considerably  lower  temperature  mav  be  useful  for 
space  heating  or  industrial  processing.  The  lower  limit  may, 
in  fact,  be  somewhat  less  than  50°C. 


Obviously,  heating  applications  cannot  be  disregarded  in 
KGRA  definitions,  but,  can  all  lands  which  have  geologic 
characteristics  suitable  for  non-electr ical  generation 
uses  be  classified  as  KGRA ?  I  would  hope  that  the  answer 
is  "NO"!  Site  location  and  its  influence  on  economic 
Utilization  should  be  fully  considered.  . Since  the  act 
talks  about  competitive  interest,  discoveries,  and 
experienced  men  expending  money,  the  Congress  assuredly, 
wants  consideration  of  economic  factors  in  KGRA  derinit ions  * 

•  % 

Th.aref ore ,  in  defining  a  KGRA  all  the  geologic  and 
engineering  daca‘  should  be  examined  and  the  likely  reservoir 
temperature,  extent,  and  producib ility  of  the  system  should 
be  determined.  With  this  information  a  preliminary  decisior 
as  to  whether  or  not  electrical  production  is  possible  can 
be  made.  If  an  estimated  reservoir  temperature  in  excess 
of  about  150°C  cannot  be  established,  the  lands  should  not 
be  defined  as  KGRA  unless  the  location  and  characteristics 
of  the  geothermal  system  are  such  that  some  use  other  than 
electrical  production  can  be  made  of  the  fluids.  Other 
factors  bearing  on  the  economics,  such  as  depth  of  wells, 
pate  of  fluid  production,  and  market  value  of  the  product  , 
are  more  difficult  to  account  for,  but  should  be  considered 

Areas  in  which  geothermal  fluids  are  already  being  utilized 
should  certainly  be  reviewed  for  KGRA  status.  The  most 
notable  of  these  is  the  commercial  use  of  hot  water  in  a 
section  of  Boise,  Idaho  for  home  heating. 


cc:  Geothermal  Supervisor 


Conservation  Division 
Area  Geologist’s  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 

February  10,  1975 


Memorandum 

Tot  Conservation  Manager,  Western  Region 

From*  Area  Geologist,  Pacific  Area 

Subject;  Request  for  clarification  of  policy  regarding  KGRA 
establishment 

There  may  or  may  not  be  a  contradiction  between  (1)  what  a  KGRA  is 
defined  to  be  by  the  regulations  and  (2)  our  present  procedure  which 
requires  that  KGRAs  be  established  anywhere  that  competitive  interest 
exists.  It  may  be  prudent  to  seek  the  Solicitor's  opinion  in  this 
matter. 

The  definition  of  a  KGRA  is  "an  area  in  which  geology,  nearby  dis¬ 
coveries,  competitive  interests. . .would  in  the  opinion  of  the  Secretary 
engender  a  belief  in  men  who  are  experienced  in  the  subject  matter 
that  prospects  for  extraction. . .are  good  enough  to  warrant  expenditures.. 

The  question  that  needs  to  be  answered  in  writing  is:  Does  this  mean 
that  anytime  competitive  interest,  as  defined  by  the  regulations, 
exists,  this  fact  alone  and  in  every  case,  "in  the  opinion  of  the 
Secretary,  would  engender  a  belief .. .that  prospects. . .ar a  good  enough 
to  warrant  expenditures...",  and  therefore  a  KGRA  must  be  established? 

We  are  currently  proceeding  under  an  oral  policy  that  the  Secretary 
so  believes,  but,  to  prevent  possible  Survey  embarrassment,  I  would 
like  to  have  the  policy  stated  in  writing  because  the  Area  Geologists 
and  Regional  Managers,  Conservation  Division  are  probably  more  acutely 
aware  than  anyone  that  some  KGRAs  currently  being  established  probably 
would  neveryqualify  under  a  strict  interpretation  of  that  definition. 
Basically,  it  seems  to  be  a  question  of  just  how  liberal  the  Secretary's 
opinion  is  in  this  matter.  But  we  do  need  something  in  writing  for 
policy  guidance. 

Enclosed  is  a  memo  from  Joel  Renner  who  feels  that  unless  reservoir 
temperatures  in  excess  of  about  150°C  are  expected,  the  lands  should 


< 


not  be  made  a  KGR A  (unless  the  location  and  characteristics  of  the  system 
are  such  that  uses  other  than  production  of  electricity  are  truly 
viable  development  alternatives) , 

Our  policy  on  revocation ' of  KGHAs  should  also  be  set  forth  in  writing, 
as  the  regulations  are  apparently  silent  on  this  matter.  At  the 
moment,  we  are  not  revoking  any,  although  there  are  certainly  several 
areas  where  a  strong  case  could  be  made  for  revocation  (areas  where 
strongly  negative  information  has  coma  to  light  after  the  KGRA  was 
established) • 


Hnnry  L.  Collins 

HLC/jv 

cc:  Cullins 

Area  Geothermal  Supervisor 

File:  Geothermal  5-0 


2 


I 

I 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 


GEOLOGICAL  SURVEY 
Conservation  Division 

•345  Middlefield  Road 


Menlo  Park,  California  94025 


February  11,  1975 
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Memorandum 


To: 


Western  Area  Geothermal  Supervisor 
Pacific  Area  Geologist 


From:  Acting  Conservation  Manager,  Western  Region 


Subject:  Geothermal  Tract  Selection  and  Parcelling  Procedures 
for  KGRA  Sales 

The  responsibility  for  geothermal  lease  sale  tract  selection  and 
parcelling  is  hereby  assigned  to  the  Lease  Sale  Committee  appointed 
from  the  Area  Geothermal  Supervisor's  office  and  the  Area  Geologist's 
office.  The  committee  shall  provide  the  necessary  information  on 
tract  selection  and  recommend  parcelling  for  KGRA  sales. 

Preliminary  geologic  data  shall  be  gathered  and  evaluated  for  tract 
parcelling  by  the  respective  member (s)  of  the  Area  Geologist's 
staff  on  the  Lease  Sale  Committee.  The  primary  responsibility  for 
the  initial  tract  parcelling  (blocking)  should  normally  lie  with 
the  Lease  Sale  Committee  member  from  the  Area  Geologist's  staff. 

The  committee  members  from  the  Area  Geothermal  Supervisor's  staff 
shall  then  offer  expertise  related  to  operational  considerations 
which  may  influence  or  modify  the  blocking. 

The  results  of  the  tract  parcelling  shall  be  transmitted  by  the 
Lease  Sale  Committee  through  the  Area  Geologist  and  the  Area 
Geothermal  Supervisor  to  the  Conservation  Manager.  This  transmittal 
shall  include  a  memorandum  from  the  Manager  to  the  appropriate  BLM 
State  office  with  the  appropriate  information  for  inclusion  in  the 
sales  notice  similar  to  the  guidelines  in  CDM  Part  641.1A.3C. 

If  you  have  any  problems  with  this  procedure,  please  let  us  know. 


3  1  3 


Conservation  Division 
345  Middlefield  Road 


.Y 


Menlo  Park,  California  94025  U.S 


Memorandum 


Tot  .  Bob  Conover,  Field  Solicitor’s  Office,  Riverside,  Calif 

From:  Acting  Conservation  Manager,  Western  Region 


Subjects  KGRA  Definition  Problems 

Enclosed  is  a  copy  of  a  memo  from  our  Pacific  Area  Geologist  on 
the  subject.  We  have  much  empathy  with  his  position  since  the 
regulations  leave  much  to  be  desired  and  written  "policy  guidance 
is  conspicuous  by  its  absence. 

We  would  appreciate  your  written  opinion  on  the  following  questions. 

1.  Do  the  regulations  infer  or  allow  the  formal  establishment 
of  a  KGRA  by  the  Geological  Survey  based  solely  on  "competitive 
interest"  as  defined  and  discussed  under  43  CFR  Part  3200.0-5 (k) (3). 

2.  Do  you  foresee  any  legal  bar  or  complications  in  revocation 

of  all  or  parts  of  KGRA' s  (established  either  by  "competitive  interest" 
on  a  geologic  basis),,  whenever  information  is  gained  which 
indicates  that  the  geology  is  negative  or  that  competitive  interest 
no  longer  exists?  A  recent  case  in  point  is  a  "competitive  interest 
KGRA  in  Arizona  which  received  no  bids  at  a  lease  sale  and  our 
goologic  information  does  not  support  a  reason  for  retaining  the 

KGRA. 

We  may  be  asking  sensitive  questions  but,  as  Mr.  Cullins  points  out, 
we  would  like  someone  to  share  the  blame  for  our  actions  if  t.ey 
later  prove  to  be  incorrect. 


Enclosure 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

OFFICE  OF  THE  SOLICITOR 

3610  CENTRAL  AVENUE.  SUITE  104 
RJVERSIOE.  CALIFORNIA  92506 

May  7,  1975 


.  Memorandum 


To  :  Conservation  Manager,  Western  Region,  U.S.  Geological  Survey 
From  :  Acting  Field  Solicitor,  Riverside 

Subject:  KGRA  Definitions  Problems:  Geothermal  Steam  Regulations 

This  refers  to  your  memorandum  of  February  12,  1975,  which  requested 
our  opinion  regarding  the  requirements  of  43  CFR  Part  3200. 0-5 (k) (3) 
of  the  Geothermal  Steam  regulations  respecting  the  establishment  of 
KGRA’s  based  solely  on  competitive  interest. 


• 

opinion  thao  the  requirements  of  the  foregoing  regulation  not 
only  allow  the  formal  establishment  of  a  KGRA  by  the  Geological  Survey 
based  solely  on  competitive  interest  but  also  under  the  present  policy 
of  the  Department  of  the  Interior,  which  was  made  clear  at  the  t^me  of 
the  promulgation  of  the  regulation,  a  KGRA  must  be  established  if  such 
competitive  interest”  is  present. 


Secondly,  we  are  of  the  opinion  that  there  is  no  specific  legal  barrier 
to  your. revocation  to. all  or  part  of  a  KGRA  whether  established  by 
competiti/e  interest  or  on  a  "geologic  basis”  whenever  information  is 
gained,  such  as  no  bids  at  a  lease  sale,  that  indicates  that  the  geolory 
is  negative  or  that  the  competitive  interest  no  longer  exists.  However 
it  should.be  pointed  out  that  under  the  regulation  the  simole  withdrawal 
or  rejection  of  an  overlapping  lease  application  will  not  serve  to 
prevent  an  area  from  being  a  KGRA. 


V- 

Robert  D.  Conover 
Acting  Field  Solicitor 


c 


Associate  Solicitor,  Energy  1  Resources 
Attn:  Assistant  Solicitor,  Minerals 
Geothermal  Supervisor,  U.S.G.S.,  Menlo  Park 
Staue  Director,  ELM,  Sacramento  Attn:  931 


cc : 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist's  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 

February  10,  1976 


Memorandum 


To: 


Area  Geologist,  Pacific  Area 


From: 


Geologist,  Menlo  Park 


Subject:  Geothermal  classification  and  statistics  maps 

1  would  like  to  remind  you  of  the  importance  of  making  some  policy  deci¬ 
sions  concerning  our  geothermal  classification  and  statistics  maps.  With 
the  beginning  of  the  new  calender  year  we  have  the  opportunity  to  start 
fresh  on  this  endeavor  and  decisions  should  be  made  before  1976  material 
starts  coming  in  and  is  recorded  "as  usual."  Listed  below  for  your  consi¬ 
deration  are  several  suggestions  concerning  this  subject: 


1. 


2. 


We  should  hire  a  part  time  PSA  to  maintain  classification  maps  and 
plot  statistics  for  all  leasable  minerals  including  geothermal. 

Classification  and  statistical  records  should  be  uniform  for  all 

states  on  an  official  basis,  but  individuals  with  state  responsibiliti 

should  be  able  to  elect  different  recording  systems  to  be  maintained  by 
them^-r 


6 

7, 


Every  Si_ate  should  have  available  a  1:500,000  base  map  showing  areas 
valuable  prospectively  and  KGRA ' s .  This  map,  perhaps  with  the  tempera¬ 
tures  taken  off,  should  be  the  only  map  available  for  public  distributi 

The  1974  paper  maps  and  the  1974-75  mylar  maps  showing  lease  aoolicatio 
should  be  relegated  to  historic  status.  1976  applications  should  be 
plotted  on  a  paper  copy  of  the  base  map  and  maintained  on  a  year  by 
year  basis.  This  is  the  map  we  should  clear  list  off. 

Each  state  should  start  an  issued  lease  map  shov/ing  all  issued  leases  a 
showing  the  locations  of  deep  drilling  tests.  This  information  would 
be  plotted  on  a  paper  copy  of  the  base  map. 

Circulate,  bvc  do  not  plot  pre  and  post  lease  notice  of  intents. 

Stop  circulating  BLM  lease  decisions. 


With  these  suggestions  at  hand  perhaps  you  could  convene  a  shout  meeting 
.in^  your  office  of  those  individuals  concerned  with  geothermal  and  this 

could  be  discussed  further. 


Edward  Johnson 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist's  Office 
345  Middl efiel d  Road 
Menlo  Park,  California  94025 

February  20,  1976 


Memorandum 

To:  All  Menlo  Park  Geologists 

Helene  Thury 

From:  Area  Geologist,  Pacific  Area 

Subject:  Staff  meeting,  geothermal 

Attached  is  a  memo  from  Ed  Johnson.  I,  too,  have  concerns 
about  this  matter. 

Therefore,  I  request  that  each  of  you  review  Ed's  suggestions 
and  plan  to  meet  with  me  at  9:30  a.m. ,  February  25,  to  discus 
what  should  be  done  to  improve  the  present  system. 


Henry  L.  Cull  ins 


Attachment 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 

Conservation  Division 
Area  Geologist's  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 

March  1 ,  1 976 

Memorandum 

To:  All  Geologists,  Office  of  the  Pacific 

Area  Geologist,  Menlo  Park 

From:  Area  Geologist,  Pacific  Area 

Subject:  APDs,  Reviews  of  APDs,  and  Notices  of  Completion 

for  Geothermal  Walls  on  Federal  Leases 

We  are  preparing  a  binder  in  which  to  file  APDs,  our  reviews  of 
APDs,  and  notices  of  completion  for  geothermal  wells  on  Federal 
leases.  This  will  serve  manifold  purposes:  (1)  it  will  give 
us  a  convenient  reference  file  on  Federal  geothermal  well  locations; 

(2)  it  will  furnish  us  the  well  status  and  other  well  information; 
and  (3)  it  will  serve  to  alert  us  to  possible  problems  for  nearby 
wells.  The  binder  will  be  kept  in  the  file  cabinet  under  Geothermal  9, 
and  the  secretaries  will  be  responsible  for  the  filing.  The  APD, 
our  review,  and  notice  of  completion  for  each  well  will  be  treated 
as  a  single  package  and  filed  in  the  following  manner  similar  to 
our  "locatable  minerals"  card  files: 

State  (alphabetical) 

(Meridians  for  California) 

Township,  Range,  and  Section  in 
increasing  order  and  in  the 
sequence  NE,  NW,  SW,  SE 

Because  our  records  are  far  from  complete,  each  geologist  with 
state  responsibility  is  requested  to  compile  copies  of  APDs, 
reviews  (if  completed*by  this  office),  and  notices  of  completion 
for  all  Federal'  geothermal  wells  in  his  state.  We  may  have  to 
obtain  much  of  this  information  from  the  files  of  the  Area  Geothermal 
Supervisor  (after  his  move). 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist's  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 

March  4,  1976 

Memorandum 

To:  All  Menlo  Park  Personnel 

From:  Area  Geologist,  Pacific  Area 

Subject:  Geothermal  classification  and  statistics  maps 

This  memorandum  is  a  follow-up  to  our  meeting  on  Wednesday, 
February  25,  when  we  discussed  what  should  be  shown  on  our  state 
geothermal  maps. 

.  After  due  consideration.  I've  decided  against  requiring  each, 
state  to  maintain  an  issued  lease  map,  but  to  continue  to  maintain 
our  applications  map,  color  coded  by  month  on  a  paper. print  for. 
each  year.  At  the  end  of  each  year,  that  year's  applications  will 
be  transferred  to  a  mylar  showing  all  lease  applications  for  past 
years  and  the  paper  print  relegated  to  historical  status.  A. new 
paper  print  then  will  be  started  for  the  new  year  and  that,  in 
turn,  will  be  relegated  to  the  historical  file  at  the  end  of  that 
year.  Competitive  interest  areas  are  also  plotted  on  these  maps. 
The  primary  use  of  this  map  is  to  focus  our  attention  where 
competitive  interest  dictates  KGRA  establishment  or  where  applica¬ 
tions  indicate  that  a  revision  of  our  prospectively  valuable  maps 
may  be  in  order. 

We  intend  to  stop  circulating  BLM  decisions.  Therefore,  we  will 
no  longer  be.  required  to  erase  withdrawn  or  denied  applications. 

As  to  v/hat  geothermal  maps  should  be  maintained  using  our  state 
1:500,000  scale  bases,  I  am  requesting  that  all  states  continue 
to  maintain  the  KGRA-Valuable  Prospectively  (KGRA-VP)  maps  on 
mylar.  This  map  is  available  for  public  distribution  according 
to  our  established  procedures.  This  map  will  not  show  applica¬ 
tions.  In  addition,  I  request  that  for  all  states,  a  dry  hole 
and  field  map  be  prepared  and  maintained.  This  map  should  use 
the  KGRA-VP  map  as  a  base  and  show  all  "wildcat"  wells  (wells 
drilled  more  than  1  mile  from  areas  of  previous  drilling)  and 
outlines  of  areas  of  concentrated  drilling.  This  exploratory 


( 
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well  map  is  not  meant  to  contain  the  myriad  of  shallow  holes 
drilled  by  truck  mounted  rigs  (such  as  a  Failing  1500)  unless  such 
tests  are  significant  for  some  reason. 


In  general,  the  well  location  will  be  shown  by  a  symbol  along 
with  operator  name,  total  depth,  date  started,  and  temperatures 
where  known,  i.e. 


150°C 


Shell 

3056' 

(3-76) 


The  area  of  concentrated  drilling  activity  would  be  shown  by  dashed 
1 i nes  and  a  name ,  i .  e . , 


Beowawe 


In  the  case  of  California,  certain  additional  modifications  of 
this  approach  may  be  necessary. 

In  surranary,  each  state  will  have  3  types  of  geothermal  maps  using 
1:500,000  scale  state  bases. 


These  are: 


1)  KGRA-VP  map  (mylar). 

2)  KGRA-VP  map  w/wildcat  well  locations  and  field 

outlines  (mylar). 

3)  Application  and  competitive  interest  map  (paper 

and  mylar) . 


We  will  continue  to  circulate  pre-  and  post-lease  notices  of 
exploration,  but  there  is  no  need  to  plot  these  notices. 

Backfilling  of  Hamlett's  position  has  been  approved,  so  we  are 
proceeding  to  acquire  additional  cartographic  help. 


United  States  Department 


of  the  Interior 


GEOLOGICAL  SURVEY 
RESTON,  VIRGINIA  22092 


H&aarsxutaa 


APR  1  5  1976 


To:  .  Director,  Bureau  of  Land  Management 

Through:  Assistant  Secretary — Energy  and  Minerals 

Assistant  Secretary— Land  and  Water  Resources 

% 

Fro Director,  Geological  Survey 

Subject:  Reclassification  of  Known  Geothermal  Resource  Area  Lands 

In  order  to  alleviate  the  situation  under  the  current  acreage  limitation 
of  20,480  acres  (8, 288.14  hectares)  in  any  one  State  and  to  accelerate 
geothermal  exploration,  it  is  suggested  that  certain  Known  Geothermal 
Resource  Area  (XGRA)  lands  be  reclassified.  As  you  are  aware,  companies 
interested  in  forming  exploration  units  are  unable  to  depend  upon  acqui¬ 
sition  of  Federal  lands  subject  to  coape titive  leasing  to  complete  a 
logical  unit.  The  ability  to  file  applications  on  lends  no  longer  cublect 
to  the  competitive  overlap  provision  will  allow  core  active  participation 
in  the  geothermal  energy  development  program  by  industry  and  will  provide 
stimulus  for  investigation  of  possible  low  temperature  utilization. 


Classification  actions  resalting  in  the  designation  of  KGIZA'a  under  the 
Geo  thermal  Steam  Act  of  1970,  Sec.  (2e)  ,  and  the  Geothermal  leasing  Regu¬ 
lations  use  competitive  interest  to  place  acreage  within  a  KGRA.  This 
process  provides  bonus  money  to  the  Government  and  tends  to  encourage 
development  of  the  leases  because  of  the  investment  required  to  obtain  (jj  — 
them.  Eovever,  EGRA  lands  in  this  category  which  receive  no  bid  in  two 
s-nrr^r  1  T7>»  lease  sales  have  demonstrated  a  lack  of  competitive  interest 
and  should  receive  consideration  for  removal  from  the  KGEA  unless  their 
retention  can  be  justified  by  geothermal  indicia.  Moreover,  lands  included^^ ^ 
within  a  KGRA  on  coape  titive  interest  alone  should  be  so  designated  on  th 
KG5A  nlat.  These  lands,  upon  being  evaluated  as  "nominal’*  by  GS  end 

receiving  no  bid  at  two  successive  lease  sales should  then  be  subject  to  _  .. 

reovaluatiou” and  reclassification  23  valuable  prospectively  for  geothermal 
resources.  (This  say  require  an  addition  to  the  existing  leasing  regulations 
under  subpart  3200.0-5  ,(k)(3).) 

We  propose  that  a  joint  BLM-GS  committee  be  set  up  to  lock  into  this  probl cmr'^V J 
and  recommend  solutions  which  will  result  in  a  planned  reduction  _  in  KGRA 
acreage.  Two  additional  reclassif ication  categories  should  also  be  estab¬ 
lished  under  the  reduced  acreage  scenario :  (1)  Lands  now  within  a  KGRA 
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boundary  vhich  have  been  evaluated  as  ‘‘nominal"  by  the  GS  and  have  not  been 
8e lected  to  be  offered  for  lease  following  tvo  scheduled  lease  sales  in  the 
area  should  be  Bubject  to  reclassification  as  valuable  prospectively  for 
geothermal  steam  and  (2)  lands  vhich  will  be  designated  as  XGRA  in  the 
future  on  the  basis  of  geoscientific  data  and  are  subsequently  evaluated 
as_7Tno^inal‘'  should  be  reoffered  at  no  wore  than  one  lease  sale  following 
the  calc  in  which  either  (a)  the  tract  received  no  bids  or  (b)  the  bids 
were  rejected  as  inadequate.  Unleased  land  in  this  category  should  then 
be  subject  to  raevaluation  and  reclassification  as  valuable  prospectively 
for  geothermal  resources. 

Should  reclassification  of  KGRA  lands  be  implemented,  precautions  should 
be  taken  to  prevent  such  lands,  especially  those  subject  to  a  50!?  overlap 
provision,  from  being  returned  to  a  KORA  without  new  nnd  compelling  gco- 
scientif ic  evidence  to  do  so.  Lands  removed  from  a  KGRA  and  reclassified 
should  be  offered  for  lease  by  3 LH  on  the  lottery  system  a3  provided  in  /# 
the  Geothermal  Steam  Act  for  noncompetitive  leasing. 


We  believe  that  the  foregoing  suggestions  for  reducing  acreage  presently 
within  the  defined  limits  of  KGLA'a  deserve  your  attention.  Flense  forward 
your  coments  and  suggestions  concerning  a  joint  BI.M-GS  committee  on  the 
subject  at  an  early  date. 


-Acting  director 
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(Western  Region 
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Memorandum 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Area  Geothermal  Supervisor's  Office 
Conservation  Division,  MS  92 
345  Middlefield  Road 
Menlo  Park,  CA  94025 


JUN  14  1976 


TO: 


From: 


Acting  Conservation  Manager,  Western  Region 
Conservation  Manager,  Central  Region 
Conservation  Manager,  Eastern  Region 

Area  Geothermal  Supervisor 


Subject:  Memorandum  of  Understanding  among  USGS-BLM-USFWS  for  the 
Geothermal  Program 


hereto  for  your  information  and  files  is  a  copy  of  subject 
M90  effective  June  7,  1976  which  sets  forth  cooperative  procedures  i 
the  geothermal  program  among  the  indicated  agencies. 


This  KOU  is  in  accordance  with  SO  2948  and  supercedes 
cooperative  procedures  in  the  geothermal  program. 


all  other 


i^fJ;Lan  advance  copy  preceding  a  formal  Division  release  and 
instruction  memorandum  that  I  assume  will- be  forwarded  shortly. 


Attachment 

cc:  Chief,  Conservation  Division 
ERDA  (Attn:  Dana  Kilgore) 
DGS,  Salt  Lake  City,  Utah 
DGS,  Portland,  Oregon 
DGS,  Reno,  Nevada 


Con  scrvcition  Divi 
Me  n  r/'v  r*  *  »  r 

'  -  •  •  '  L  .  «  . 

Menlo  Pc.ik,  Cr.ii.‘ . 
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MEMORANDUM  OF  UNDERSTANDING 
FOR  THE  GEOTHERMAL  PROGRAM 


U. .S.  GEOLOGICAL  SURVEY  -  BUREAU  OF  LAND  MANAGEMENT  - 
U.  S.  FISH  AND  WILDLIFE  SERVICE 


The  following  guidelines  are  for  the  mutual  cooperative 
efforts  of  the  U.  S.  Ceological  Survey,  Bureau  of  Land  Management, 
and  U.  S.  Fish  and  Wildlife  Service  in  implementing  the  Federal 
geothermal  resources  program  pursuant  to  the  Geothermal  Steam  Act 
of  1970. 

Abbreviations  used  hereafter  for  the  various  agencies,  offices, 
and  reports  are  as  follows: 


BLM 
BLM-DO 
BLM- SO 
GS 

GS-RCM 

AGS 

GS-AG 

GS-DG 

FWS 

FWS-RO 
FWS- AO 
EAR 
EA 
GEAP 


Bureau  of  Land  Management 
Bureau  of  Land  Management  District  Office 
Bureau  of  Land  Management  State  Office 
U.  S.  Geological  Survey 

U.  S.  Geological  Survey,  Regional  Conservation  Manager 

Area  Geothermal  Supervisor 

U.  S.  Geological  Survey  Area  Geologist 

U.  S.  Geological  Survey  District  Geologist 

Fish  and  Wildlife  Service 

Fish  and  Wildlife  Service  Regional  Office 

Fish  and  Wildlife  Service  Area  Office 

Environmental  Analysis  Record  (prepared  by  BLM) 

Environmental  Analysis  (prepared  by  GS) 

Geothermal  Environmental  Advisory  Panel  (Sec.  Order  296 


1.  Priorities  and  Scheduling  of  Lease  Sales  and  Non-Competitive  Leasing. 

(Primary  responsibility  -  BLM) 

Primary .  con t ac ts  will  be  the  AGS,  the  FWS— RO,  the  BLM-SO  involved, 
(a)  Competitive  Lease  Sale  Scheduling. 

•  BLM-SO  may  on  its  own  motion,  on  recommendation  from  GS ,  or 
•* 

through  nominations  from  industry,  select  areas  for  and  schedule 
competitive  lease  sales  in  Known  Geothermal  Resource  Areas  (KGRA's). 

The  BLM-SO  will  consult  with  GS-RCM  as  to  KGRA  leasing  priorities,  recom¬ 
mendations  for  lease  stipulations,  total  area  to  be  covered  by  the  EAR, 
and  overall  priority  and  scheduling  of  the  EAR  and  the  sale.  The  3LM-S0 
will  consult  with  FWS-AO  and  RO  concerning  fish  and  wildlife  resources 
and  related  habitat,  and  regarding  recommended  stiputations  and 
mitigating  measures  to  protect  these  resources. 

Generally,  the  areas  to  be  covered  by  the  EAR,  prepared  by 
BLM-DO,  should  include  the  maximum  number  of  non-competitive  lease 
applications  in  the  vicinity  of  the  KGRA.  Determination  of  priority 
of  scheduling  lease  sales  will  generally  be  based  upon  the  geothermal 
potential  of  the  area,  its  environmental  sensitivity,  and  industry, 
interest.  If  nominations  are  either  solicited  or  received  from  industry, 
BLM-SO  will  send  an  information  copy  of  nominations  to  AGS,  Menlo  Park, 
and  the  FWS-AO. 

(b>  Scheduling  for  Non-Competitive  Leasing. 

Where  non-competitive  leasing  only  is  involved,  BLM-SO  should 
consult  with  AGS  and  FWS-RO  to  determine  area,  priority,  and  scheduling 
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of  EAR's.  Where  withdrawn  lands  are  involved,  the  BLM-SO  shall  consult 
with  the  appropriate  land  management  agencies  with  the  basic  authority 
to  permit  leasing.  The  criteria  for  scheduling  of  EAR*  s  to  be  prepared 
by  the  BLM-DO  should  include  geothermal  potential  of  the  area,  its 
environmental  sensitivity,  and  industry  interest.  AGS  will  furnish, 
upon  .request  by  BLM-SO,  a  priority  listing  of  potential  geothermal  areas 
with  copies  to  the  FWS-RO. 

2 .  Environmental  Analysis  Considerations 

(a)  Pre-Lease  Environmental  Analysis  Record  (EAR).  (Primary 
responsibility  -  BLM) 

(1)  Upon  initiation  or  revision  of  an  EAR  for  either 
competitive  or  non-competitive  leasing,  BLM-DO  will  notify  in- writing 
the  AGS  and  the  FWS-AO  of  the  area  covered  by  the  EAR.  The  AGS  and 
FWS-AO  will  furnish  BLM-DO  with  technical  advice  and  information  for 
consideration  in  the  EAR,  including  recommended  stipulations  and 
mitigating  measures.’  BLM-DO  should  specify  deadline  for  such  input  with 

a  minimum  of  30  days  advance  notice.  Maximum  lead  time  should  be  provided 

(2)  BLM-DO  will  furnish  a  copy  of  the  draft  EAR,  with  proposed 
special  lease  stipulations,  to  the  AGS  and  FWS-AO  and  FWS-RO  for  review 
and  comments  prior  to  submission  of  EAR  to  BLM-SO. 

(3)  BLM-SO  will  furnish  AGS  the  final  BLM  stipulations  which 
are  to  be  attached  to  non-competitive  leases,  or  included  in  the  notice 
of  competitive  lease  sale,  for  the  AGS  review  and  concurrence  with  the 
stipulations.  FWS-RO  will  be  furnished  a  copy  of  the  stipulations  for 
review  and  comment. 
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(4)  BLM-SO  will  furnish  AGS  and  FWS-RO  with  two  copies  each 
of  the  final  EAR. 

(b)  Post-rLease  Environmental  Analysis  (EA).  (Primary  responsibility 

ACS) 

(1)  For  each  proposal  which  requires  a  Plan  of  Operations,  an 
Environmental  Analysis  (EA)  will  be  prepared  by  the  AGS.  The  AGS  will 
request  the  technical  advice  on  fish  and  wildlife  matters,  surface 
management,  and  environmental  expertise  of  the  BLM-SO  and  FWS-AO.  The 
FWS-AO  and  the  BLM-SO  will  provide  technical  advice  and  information  m 
their  areas  of  expertise  to  AGS  for  consideration  in  the  EA  which  will 
include  the  recommended  surface  protection  and  reclamation  requirements. 

(2)  When  the  GEAP  chooses  to  review  the  draft  EA,  BLM-DO  and 
FWS-RO  will  also  be  sent  copies  of  the  AGS  draft  EA  for  its  review  and 

comment . 

(3)  In  every  case,  BLM-SO  and  FWS-AO  and  GEAP  will  be  provided 
with  a  copy  of  the  final  EA. 

3.  Competitive  lease  Sales.  (Primary  responsibility  -  BLM) 

In  steps  (a)  through  (h)  below,  -the  GS  contact  will  be  the  AGS,  and 
the  FWS  contact  the  appropriate  FWS-AO.  In  step  (d)  below,  the  BLM  contact 
will  be  the  BLM-DO  involved.  For  all  other  lease  sale  matters,  the  appropria 

BLM-SO  involvedvwill  be  the  primary  contact. 

(a)  To  facilitate  the  sale  procedure  BLM-SO  shall  notify  AGS  and 
FWS-AO  in  writing  at  least  90  calendar  days  prior  to  sale  date  concerning: 

(1)  Areas  within  KGRA  to  be  considered  for  competitive  lease 

sale. 
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(2)  Problems  as  they  may  relate  to  parceling;  i.e.,  grandfathe 
rights,  environmentally  sensitive  areas  (described  by  legal  subdivision) 
pending  law  suits  or  restraining  orders,  etc. 

(3)  Any  identifiable  proposed  lease  stipulations  even  though 
there  may  be  subsequent  additions  to  or  modification  thereof. 

(4)  Request  GS-RCM  recommendations  for  parceling  of  tracts  or 
leasing  units  and  for  rental  and  royalty  rates  at  least  60  days  prior 

to  scheduled  sale  date. 

(b)  It  will  be  BLM-SO  responsibility  to  establish  priority  of 
processing  and  scheduling  with  input  from  the  GS-RCM  and  FUS-RO 

(c)  GS-RCM  will  recommend  rental  and  royalty  rates  and  parceling 
into  tracts  or  leasing  units  for  the  competitive  sale,  submitting  such 
information  with  30  calendar  days  from  date  of  request,  whenever  possible 
to  BLM-SO. 

(d)  EAR  preparation  will  be  the  respons ibil ity  of  the  BLM-SO  as' 
outlined  in  Section  2(a). 

(e)  Publication  of  Lease-Sale  Notice  will  be  the  responsibility 
of  the  BLM-SO.  AGS  concurrence  must  be  recieved  prior  to  publication. 

The  BLM-SO  will  send  a  copy  of  the  lease  sale  notice  and  lease  stipula¬ 
tions  to  the  AGS  and  the  FWS-AO  for  final  review,  allowing  at  least  10 
working  days  for  comment. 

(f)  GS-RCM  will  prepare  a  pre-sale  geothermal  resources  economic 
evaluation  for  all  tracts  in  the  sale.  Prior  to  the  scheduled  sale 
the  GS-RCM  or  his  designee  shall  be  available  to  meet  with  the  BLM-SO 
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and  present  the  technical  evaluation  of  the  offered  tracts  and  be 

prepared  to  discuss  the  geologic,  engineering,  and  economic  factors 

* 

# 

upon  which  the  evaluation  have  been  prepared. 

(g)  Immediately  after  the  sale,  the  GS-RCM  evaluation  committee 
will  meet  to  study  the  results  of  the  sale.  The  committee  will  review 
its  geologic,  geophysical,  economic  and  engineering  data  on  all  tracts 
and  identify  those  tracts  recommended  for  acceptance  and  for  rejection 
supporting  the  recommendations  with  appropriate  technical  information. 
Immediately  following  this  evaluation,  the  BLM-SO  and  GS-RCM  committee 
will  meet  jointly  and  the  GS-RCM  or  his  designee  shall  present  the  GS 
technical  evaluation  of  and  recommendations  on  each  tract  for  which  bid. 
have  been  received.  The  GS-RCM  will  submit  his  recommendations  in  writ¬ 
ing  to  the  BLM-SO. 

(h)  BLM-SO  will  send  two  copies  of  the  executed  lease,  including 
lease  terms,  to  the  AGS  for  his  records. 

4.  Non-Competitive  Lease  Applications  (Primary  responsibility  -  BLM) 
(a)  Serial  Register  Page. 

The  BLM-SO  receives  applications  for  non-competitive  leases, 
prepares  Serial  Register  Pages,  and  processes  applications  (at  end  of 
filing  period)  to  determine  if  acceptable  and  if  lands  are  available. 
Where  an  agency  other  than  BLM  administers  withdrawn  or  acquired  lands, 
BLM-SO  will  obtain  a  title  report  from  that  agency.  The  BLM-SO  will 
send  information  copy  of  Serial  Register  Page  to  BLM-DO,  AGS,  and  the 
FWS-AO. 
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(b)  Competitive  Interest  Overlaps. 

After  reviewing  each  month’s  applications  3LM-S0  will  send 

GS  two  copies  (one  to  AGS  and  one  direct  to  the  GS-AG  ro  GS-DG  listed 
below)  of  those  applications  which  result  in  competitive  interest 
overlap  as  defined  by  43  CFR  3200. 0-500  (3) ;  a  copy  of  the  land  status 
plit  showing  applications  and  overlaps  will  also  be  sent  to  the  GS-AG 
or  GS-DG  listed  below.  GS-RCM  will  review  competitive  interest  overlar 
as  soon  as  practical  after  receipt  from  BLM-SO.  GS-RCl!  will  notify 
BLM-SO  as  soon  as  KGRA’ s  have  been  defined. 

For  Applications  within  States  of:  Send  Overlap  Information ..to: 

GS-DG,  Billings,  Montana 
GS-AG,  Casper,  Wyoming 
GS-DG,  Salt  Lake  City,  Utah 
GS-AG,  Denver,  Colorado 
GS-AG,  Roswell,  New  Mexico 
GS-AG,  Anchorage,  ALaska 

California,  Oregon,  Washington,  GS-AG,  Menlo  Park,  California 


Montana 

Wyoming 

Utah 

Colorado 

New  Mexico 

Alaska 


Idaho,  Nevada,  Arizona 
Eastern  States 


GS-AG,  Washington,  D.  C, 


( c)  Environmental  Considerations. 

BLM-DO  will  prepare  an  EAR  requesting  input  and  technical 
advice  and  information  from  the  AGS,  the  FWS-AO  and  other  agencies  as 


necessary 
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(d)  KCRA  Clear  Listing  -  Issuance  of  Lease 

BLM-SO  will  prepare  lease  forms  and  develop  lease  stipulations 

in  consultation  with  the  AGS,  which  will  be  sent  to  Che  AGS  for  final 
review  and  concurrence.  Upon  receipt  of  AGS  concurrence,  BLM-SO  will 
forward  lease  form  for  applicant's  signature.  Upon  receipt  of  lease 
signed  by  applicant,  BLM-SO  will  forward  lease  forms  to  the  AGS  for 
final  clear  listing.  The  AGS  will  forward  lease  forms  to  the  appropriate 
GS-AG  or  GS-DG  who  will  then  submit  a  KGRA  clear  listing  report  and  return 
the  lease  forms  to  the  BLM-SO.  The  GS-AG  or  GS-DG  will  also  provide  the 
AGS  with  an  informational  copy  of  the  clear  listing  report.  The  BLM-SO 
will  then  issue  the  lease  providing  the  AGS  with  two  copies,  including  the 

stipulations . 

5.  Pre-Lease  Exploration  Permit  (Primary  responsibility  -  BLM) 

(a)  Upon  receipt  of  a  Notice  of  Intent  to  Conduct  Geothermal 
Resources  Exploration  Operations,  the  BLM-DO  will  forward  a  copy  of  the 
Notice  of  Intent  and  any  attachments  to  the  AGS  and  the  FWS-AO.  This 
may  include  appropriate  stipulation  or  documents  relating  to  access 
routes  across  BLM  lands. 

The  AGS  and  FWS-AO  will  notify  the  BLM-DO  within  five  working 
days  of  any  recommended  stipulations  considered  desirable.  The  BLM-DO 

will  send  the  AGS  a  copy  of  the  approved  permit. 

(L)  It  will  be  the  responsibility  of  the  BLM— DO  to  see  that  the 
operator  conducts  exploration  in  accordance  with  regulations  and  terms 
of  the  permit.  AGS  and  FWS-AO  personnel  are  available,  on  request,  to 
assist  in  supervision  of  operations  under  such  permit. 

(c)  The  BLM-DO  will  send  the  AGS  a  copy  of  the  Notice  of  Completion 
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6.  Post-Lease  Notice  of  Intent  to  Conduct  Geothermal  Resources_ Explorat ion 

Operations  (Primary  responsibility  -  GS) 

(a)  Upon  receipt  of  a  Notice  of  Intent  to  Conduct  Geothermal 
Resource  Exploration  Operations  from  an  operator  on  an  existing  lease 
(as  required  by  30  CFR  270.73),  the  AGS  will  immediately  forward  a  copy 
of  the  Notice  and  the  required  Plan  of  Operation  to  the  BLM-DO  and 
FWS-AO.  *The  BLM-DO  and  FWS-AO  will  recommend  any  additional  surface 
protection,  reclamation  requirements,  and  fish  and  wildlife  protection 
measures  including  mitigations  within  their  area  of  expertise. 

(b)  Upon  receipt  of  the  Notice  of  Intent  and  the  required  Plan  of 
operation,  an  Environmental  Analysis  (EA)  will  be  prepared  by  the  AGS. 

(c)  It  will  be  the  responsibility  of  the  AGS  to  see  that  exploratory 
operations  on  the  lease  concerned  are  conducted  in  accordance  with 
regulations,  GRO  Oders,  the  approved  Plan  of  Operation  and  Notice  of 
Intent.  The  AGS  will  notify  the  3LM-D0  in  writing  if  the  permittee  does 
not  comply  with  surface  protection,  fish  and  wildlife  protection  measures, 
reclamation  requirements,  and  the  corrective  action  taken  or  recommended. 
In  cases  of  emergency,  where  serious  surface  or  environmental  damage 
occurs,  or  appears  imminent,  the  BLM-DO  may,  if  the  AGS  or  his  representa¬ 
tive  is  not  immediately  available,  issue  a  stop  order  to  the  lessee  or 
his  representative  and  then  immediately  notify  the  AGS. 

7 .  Plan  of  Operation  and  Application  for  Permit  to  Drill  (APD) 

(Primary  responsibility  -  GS) 

(a)  Upon  receipt  by  the  AGS  of  an  Application  for  Permit  to  Drill, 
the  AGS  will  immediately  send  a  copy  of  the  Plan  of  Operation  (per 
30  CFR  270.34)  and  APD  (form  9-331C  with  proprietary  information  deleted 
as  necessary)  to  the  BLM-DO,  the  FWS-AO  and  the  FWS-RO. 
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(b)  For  exploratory  wells,  and  for  all  other  drilling  operations 
where  GS,  BLM,  or  FWS  considers  such  necessary,  the  AGS  will  schedule 
with  BLM-DO,  FWS-AO,  and  the  operator,  a  joint  on-site  inspection  and 
discussion  of  the  proposed  operation  and  proposed  access  routes  over 
BLM  lands.  The  operator  will  normally  be  encouraged  to  discuss  the 
proposed  action  and  conduct  the  on-site  inspection  with  the  BLM-DO,  AGS, 
and  FWS-AO,  prior  to  writing  his  drilling  program  and  Plan  of  Operation. 

(c)  If  BLM-DO,  FWS-AO,  or  AGS  consider  that  additional  information 
is  necessary  in  the  Plan  of  Operation,  the  AGS  shall  request  the  operator 
to  provide  such  input  as.  deemed  necessary. 

(d)  When  such  additional  information  is  requested,  the  operator 
will  submit  a  final  Plan  of  Operation  or  supplements  to  the  Plan  of 
Operation  to  the  AGS  who  will  forward  a  copy  of  same  to  BLM-DO  and  the 
FWS-AO. 

(e)  The  BLM-DO  and  the  FWS-AO  will  notify  the  AGS  in  writing  of 
any  special  conditions  which  are  recommended  for  inclusion  in  the 
approved  plan  of  Operation. 

Cf)  Upon  receipt  of  the  Plan  of  Operation,  an  EA  will  be  prepared 
by  the  AGS.  The  EA  prepared  for  subsequent  well  operations  or  for  the 
post-lease  Notice  of  Intent  to  Conduct  Geothermal  Resource  Exploration 
Operation  may  vary  in  level  of  detail  depending  on  the  nature  of  the 
operation,  the  sensitivity  of  the  area,  and  other  appropriate  considerations 

(g)  The  AGS  will  prepare  and  sign  a  letter  of  approval  of  the  Plan 
of  Operation  containing  conditions  of  approval  mutually  agreeable  to  both 
the  BLM-DO  and  the  AGS,  and  send  the  signed  letter  to  the  BLM-DO  for  approve 
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(h)  BLM-DO  will  sign  the  letter  to  complete  the  joint  approval  of 
Plan  of  Operation  and  forward  an  approved  copy  to  lessee  and  an  executed 
copy  to  the  AGS  and  FWS-AO.  The  BLM-DO  also  forwards  other  documents 
relating  to  access  over  BLM  lands  outside  the  leased  area  to  the  operator 

with  an  information  copy  to  the  AGS  and  FWS-AO. 

(i)  The  AGS  will  then  approve  the  Application  for  Permit  to  Drill 
(Form  9-331C)  and  furnish  a  copy  to  the  BLM-DO  and  the  PVS-AO. 

(j)  The  AGS  will  be  responsible  for  compliance  inspections  of  all 
operations  conducted  under  the  Plan  of  Operation  and  Application  to  Drill 
in  the  Area  of  Operations.  However,  BLM-DO  and  FWS— AO  may  inspect 
operations  to  assure  conditions  of  the  approved  Plan  of  Operation  are 
being  met  and  will  notify  AGS  of  any  non-compliance  observed.  The  AGS 
will  seek  and  utilize  BLM-DO  and  the  FWS-AO  on  surface  management 
reclamation  and  fish  and  wildlife  matters,  and  will  request  inspection 
assistance  when  considered  necessary  within  their  areas  of  expertise. 

AGS  is  the  sole  contact  with  operators  except  in  cases  of  emergency. 
BLM-DO  may  issue  instructions,  notices,  or  orders  to  the  operator  only 
under  the  following  emergency  circumstances  and  conditions:  (l)  emergen’ 
situation  exists  that  clearly  threaten  immediate  serious  or  irreparable 
damage  to  the  environment  and  resources  or  to  the  health  and  satety  of 
employees  and/or  the  public;  or  (2)  the  AGS  representative  is  not  timely 
available  to  take  the  necessary  immediate  action.  The  BLM-DO  may  in 
such  emergency  situations  order  the  immediate  cessation  or  correction  o.. 
activities  responsible  for  the  emergency  sit'**,tion  and  may  order  repair 
or  correction  of  damages,  such  orders  to  be  followed  by  prompt  telephoned 


' 


(b)  For  exploratory  wells,  and  for  all  other  drilling  operations 
where  GS,  BLM,  or  FWS  considers  such  necessary,  the  AGS  will  schedule 
with  BLM-DO,  FWS-AO,  and  the  operator,  a  joint  on-site  inspection  and 
discussion  of  the  proposed  operation  and  proposed  access  routes  over 
BLM  lands.  The  operator  will  normally  be  encouraged  to  discuss  the 
proposed  action  and  conduct  the  on-site  inspection  with  the  BLM-DO,  AGS, 
and  FWS-AO,  prior  to  writing  his  drilling  program  and  Plan  of  Operation. 

(c)  If  BLM-DO,  FWS-AO,  or  AGS  consider  that  additional  information 
is  necessary  in  the  Plan  of  Operation,  the  AGS  shall  request  the  operator 
to  provide  such  input  as.  deemed  necessary. 

(d)  When  such  additional  information  is  requested,  the  operator 
will  submit  a  final  Plan  of  Operation  or  supplements  to  the  Plan  of 
Operation  to  the  AGS  who  will  forward  a  copy  of  same  to  BLM-DO  and  the 
FWS-AO. 

(e)  The  BLM-DO  and  the  FWS-AO  will  notify  the  AGS  in  writing  of 
any  special  conditions  which  are  recommended  for  inclusion  in  the 
approved  plan  of  Operation. 

(f)  Upon  receipt  of  the  Plan  of  Operation,  an  EA  will  be  prepared 
by  the  AGS.  The  EA  prepared  for  subsequent  well  operations  or  for  the 
post-lease  Notice  of  Intent  to  Conduct  Geothermal  Resource  Exploration 
Operation  may  vary  in  level  of  detail  depending  on  the  nature  of  the 
operation,  the  sensitivity  of  the  area,  and  other  appropriate  cons idera t ions 

(g)  The  AGS  will  prepare  and  sign  a  letter  of  approval  of  the  Plan 
of  Operation  containing  conditions  of  approval  mutually  agreeable  to  both 
the  BLM-DO  and  the  AGS,  and  send  the  signed  letter  to  the  BLM-DO  for  approve 
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(h)  BLM-DO  will  sign  the  letter  to  complete  the  joint  approval  of 
Plan  of  Operation  and  forward  an  approved  copy  to  lessee  and  an  executed 
copy  to  the  AGS  and  FWS-AO.  The  BLM-DO  also  forwards  other  documents 
relating  to  access  over  BLM  lands  outside  the  leased  area  to  the  operator 
with  an  information  copy  to  the  AGS  and  FWS-AO. 

m 

(i)  The  AGS  will  then  approve  the  Application  for  Permit  to  Drill 
(Form  9-331C)  and  furnish  a  copy  to  the  BLM-DO  and  the  FWS-AO. 

(j)  The  ACS  will  be  responsible  for  compliance  inspections  of  all 
operations  conducted  under  the  Plan  of  Operation  and  Application  to  Drill 

the  Area  of  Operations.  However,  BLM— DO  and  FWS— AO  may  inspect 
operations  to  assure  conditions  of  the  approved  Plan  of  Operation  are 
being  met  and  will  notify  AGS  of  any  non-compliance  observed.  The  AGS 
will  seek  and  utilize  BLM-DO  and  the  FWS-AO  on  surface  management 
reclamation  and  fish  and  wildlife  matters,  and  will  request  inspection 
assistance  when  considered  necessary  within  their  areas  of  expertise. 

AGS  is  the  sole  contact  with  operators  except  in  cases  of  emergency. 
BLM-DO  may  issue  instructions,  notices,  or  orders  to  the  operator  only 
under  the  following  emergency  circumstances  and  conditions:  (1)  emergen* 
situation  exists  that  clearly  threaten  immediate  serious  or  irreparable 
damage  to  the  environment  and  resources  or  to  the  health  and  safety  of 
employees  and/or  the  public;  or  (2)  the  AGS  representative  is  not  timely 
available  to  take  the  necessary  immediate  action.  The  BLM-DO  may  in 
such  emergency  situations  order  the  immediate  cessation  or  correction  of 
activities  responsible  for  the  emergency  sit’^tion  and  may  order  repair 
or  correction  of  damages,  such  orders  to  be  followed  by  prompt  telephoned 


and  documented  notification  to  the  AGS  of  the  action  taken.  BLM-DO  will 
be  responsible  for  all  acitivities  outside  the  Area  'of  Operation,  within 
the  leasehold. 

(k)  Any  desired  significant  changes  in  a  Plan  of  Operation  must 
be  jointly  approved  by  both  BLM-DO  and  AGS. 

8.  Plans  of  Operation  for  Surface  Installations  or  Subsequent  Well  Work 

A  Plan  of  Operation  as  per  30  CFR  270.34  will  be  required  for  all 
surface  construction  operations  and  subsequent  well  work.  Procedure  for 
approval  will  be  as  per  7(a)  through  (h)  above.  Joint  on-site  inspections 
may  not  be  required,  unless  specifically  considered  necessary  by  AGS, 
BLM-DO,  or  FWS-AO.  The  AGS  will  be  responsible  for  compliance  inspections 
in  the  Area  of  Operations.  BLM  will  have  the  same  option  covered  in  7(j). 

9 .  Plans  of  Development,  Injection,  or  Production 

The  operator  will  be  required  to  submit  (l)  a  Plan  of  Development 
prior  to  entering  the  development  stage  of  its  operation  as  determined 
by  mutual  agreement  between  the  operator  and  the  AGS,  (2)  a  Plan  of 
Injection  where  fluid  injection  is  proposed,  and  (2)  a  Plan  for  Production 
prior  to  commencing  production  for  commercial  utilization  of  the  geotherma 
resource.  Procedure  for  joint  BLM-DO  and  AGS  approval  will  be  essentially 
as  per  7(a)  through  (h),  described  above  for  the  Plan  of  Operation. 

The  AGS  will  be  responsible  for  compliance  inspections  in  the  Area  of 
Operations . 

10.  Des  ignation  of  Operator 

The  AGS  will  furnish  BLM-DO  a  copy  of  any  Designation  of  Operator 
received. 


XI.  Filing  and  Termination  of  Bonds 


(a)  '  3LM-S0  will  routinely  advise  the  AGS  of  the  filing  of  any  lease 
compliance  ( 3206. l-l(b) )  or  protection  bonds  (3206. 1— 1(c) ) .  The  AGS  will 
not  permit  operations  on  a  lease  until  advised  by  BLM-SO  that  such  bonds 
have  been  filed. 

(b)  The  period  of  liability  under  any  bond  shall  not  be  terminated 
by  BLM  until  the  AGS  has  advised  the  BLM-SO  and  FWS-AO  that  all  terms 
and  conditions,  insofar  as  operations  on  the  lease  are  concerned,  have 
been  fulfilled. 

12.  Relinquishments 

BLM-SO  will  furnish  the  AGS  a  copy  of  any  lease  relinquishment  filed. 
The  AGS  will  furnish  BLM-SO  and  the  FWS-RO  a  report  as  to  satisfactory 
restoration  and  abandonment  of  any  affected  portion  of  leased  lands. 

13.  Annual  Environmental  Report 

The  AGS  will  furnish  the  BLM-DO  a  copy  of  the  lessee’s  annual  report 
of  compliance  with  environmental  protection  requirements  as  required 
under  30  CFR  270.76.  These  reports  will  be  available  for  inspection  at 
either  office  for  FWS-AO  inspection. 

14.  Annual  Report  of  Diligent  Exploration 

AGS  will  advise  BLM-SO  of  the  amount  of  expenditures  considered 
qualified  for  diligent  exploration  pursuant  to  43  CFR  3203.5. 

15.  Desi  gnation  of  Coordinating  Offices  for  Purposes  of  the  Memorandum 

(a)  For  the  U.  S.  Geological  Survey,  the  office  of  the  Assistant 
Division  Chief  of  Operations,  Conservation  Division  is  designated  as 
the  coordinating  office. 
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(b)  For  the  Bureau  of  Land  Management,  the  Division  of  Minerals 

Resources  is  designated  as  the  coordinating  office. 

(c)  For  the  U.  S.  Fish  and  Wildlife  Service,  the  Office  of  Biological 

Services  is  designated  as  the  coordinating  office. 

16.  General  Provisions 

All  assistance  rendered  under  this  Agreement  will  be  carried  out  in 
full  compliance  with  the  objectives,  policies,  and  responsibilities  of  the 
Department.  Any  unresolved  matters  concerning  geothermal  program  where 
there  is  a  mutual  interest  shall  be  referred  for  resolution  to  the  next 

supervisory  level  involved. 

The  above  cooperative  procedures  •  are  in  accord  with  S.O.  2948  between 
BLM  and  GS  and  supersedes  all  other  implementing  cooperative  procedures 
involving  geothermal  leasing,  administration,  and  supervision. 

The  AGS,  BLM- SO  and  FWS-RO  will  meet,  as  necessary,  to  surface 
internal  problems  which  occur  as  a  result  of  implementing  the  requirements 
of  this  Agreement  and  to  develop  strategies  for  mitigating  those  problems. 

This  Agreement  shall- become  effective  upon  execution  hereof  by  the 
Directors.  At  least  three  months  prior  to  the  first  and  subsequent- 
anniversary  dates  hereof,  the  AGS,  BLM-SO,  and  FWS-RO  shall  apprise 
their  respective  coordinating  offices  of  any  suggested  modifications 
in  this  Agreement  which  would  improve  its  workability,  reduce  duplication 
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of  effort,  and  enhance  the  ability  of  the  Department  to  perform  its 
assigned  functions  relating  to  the  leasing  of  Federal  lands  for  geothermal 
resources  and  approval  of  operations  in  a  more  timely  manner. 


Director,  Geological  Survey 


u  /  • 


Da  te 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 
Conservation  Division 
Area  Geologist's  Office 
345  Middlefield  Road 
Menlo  Park,  California  94025 


September  15,  1976 


Memorandum 


To: 


From: 


Subject: 


Area  Geologist,  Pacific  Area 
Assistant  Area  Geologist,  Menlo  Park 

Procedure  for  processing  geothermal  plan  of  operations  and 
APD  (applications  to  drill) 


I’ve  discussed  this  subject  with  Barry  Boudreau  and  the  following  is  his  descrip¬ 
tion  of  what  takes  place. 

An  operators  plan  of  operations  and  APD  comes  into  the  Operations  Section. 
Barry  sends  a  complete  copy  to  us  for  our  information,  review,  and  file. 

They  are  interested  in  our  comments  on  the  plan's  adequacy  and  our  geologic 
hazards  report.  We  may  want  to  add  a  multiple-mineral  use  conflict  report 
for  each  lease  that  wasn't  analysed  when  it  was  clearlisted.  Barry  sends  a 
complete  copy  to  the  Engineering  section  and  a  copy  of  the  cover  page  to 
the  Environmental  section.  Engineering  waits  for  our  report  and  the  Environ¬ 
mental  section's  EA  before  preparing  their  report.  The  Environmental  Section 
prepares  an  interested  parties  letter  and  schedules  an  inspection  of  the  proposed 
drill  site.  We  may  attend  the  inspection  if  we  wish  and  are  normally  asked 
to  review  and  provide  input  to  the  EA. 

Barry  suggested  that  our  geologists  contact  Bruce  Hellier  for  the  name  of 
the  individual  in  his  section  who  is  assigned  the  same  plan  of  operations  or 
APD  that  he  is  working  on.  Such  contact  could  provide  for  coordination  of 
effort  and  a  source  of  education  on  the  engineering  jargon  used  in  the  plan 
and  APD. 


vn 

E.  Vernon  Stephens 


EVS/jv 


File:  Geothermal  1 


■ 


Area  Geologist's  Office  Role 
in  processing  lease  plans, 
APD's,  and  EA ' s 


1st  SteD 


Company  initiates  process  by  submitting  lease  plan  to  CD,  usually  with 
one  or  more  applications  for  permit  to  drillf AFP '  s). 

2nd  Step 

Geothermal  Supervisor  then  required  to  prepare  an  environmental  analy¬ 
sis  (EA)  on  the  lessee's  plan. 

3rd  Step 

Copy  of  lease  plan  and  APD's  are  transmitted  to  Area  Geologist's  office 
from  Geothermal.  Our  role  is  basically  three-fold: 

1 ♦  Lease  plan  -  Review  for  all  facets  of  proper  development  conso¬ 
nant  w/geology,  geologic  hazards,  and  economics.  Particularly 
interested  in  whether  the  amount  and  degree  of  surface  disturb¬ 
ance  is  necessary  for  the  conduct  of  operating  on  the  basis  of 
what  v/e  know  about  geology  and  potential  of  the  area. 

2.  APD's  -  Review  for  geologic  hazards,  both  surface  and  subsurf ac 

3.  EA ' s  -  Provide  any  additional  information  or  further  amplifica¬ 
tion  of  the  statements  in  the  lease  plan  submitted  by  the 
operator.  Make  any  suggestions  to  assist  the  Geothermal  Super¬ 
visor’s  office  in  preparing  EA. 

General  Comments : 


Lease  plans,  APD's  and  EA's  are  evidence  that  the  lessee  is  about  to 
commence  operations  involving  drilling  on  Federal  lands.  We  must  play 
an  active  role  in  insuring  that  all  potential  geologic  hazards  are 
identified.  Our  view  is  that  if  we  identify  the  potential  hazard,  then 
we  can  engineer  around  it. 

We  function  in  review  role  and  will  not  normally  generate  generalized 
geologic  write-ups  from  scratch.  We  assist  in  EA  preparation  by  pro¬ 
viding  additional  comments. 


y 

Henry  'l.  Cullins 


I* 


U.  S.  Geological  Survey 
Conservation  Division 


Area  Geothermal  Supervisor 
Office  of  the  Pacific  Area  Geologist 

Geologic  Review  of  Plan  of  Operations  for  Geothermal  Leases 
State  and  Area: 

Operator: _ _ _ _  Lease  No  . 

Application  and  Well  No: 

Location : _ ~~~  -  - - 

Plan  of  operation  is  considered 
(  )  Adequate 

(  )  Adequate  but  with  reservations  (comments) 


To : 

From: 

Subject: 


(  )  Inadequate  (comments) 


Date : 


Geologist : 


U.  S.  Geological  Survey 
Conservation  Division 


To:  Area  Geothermal  Supervisor 

From:  Office  of  the  Pacific  Area  Geologist 

Subject:  Geologic  Review  of  APD 


Area : _ _ 

Operator: _ _  Lease  No: 

Application  and  well  no:_ _ 

Location: 


Potential  steam  or  thermal  water  producing  horizon  (depth,  thickness, 
characteristics) : 


Rock  type  and  structure  at  the  well  site: 


Potential  seismic  hazards : 

Nearby  faults  and  seismic  activity: 


Possible  subsurface  faults  which  may  be  encountered  in  drilling 
(approximate  depth) : 


Other  (liquefaction,  differential  settling,  etc.): 


Slope  stability  hazards : 

Slumps,  landslides,  etc: 


Surface  creep: 


Soil  erosion: 


Subsidence  hazards: 

Regional  (fluid  withdrawal) : 


Site  (sinter  aprons,  settling) : 


Grand  water  (depth,  thickness,  quality) : 


Other  geologic  conditions  requiring  special  consideration 


References : 


Date : 


Geologist : 
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•  SEf'?*,Tll?r1:St;‘,:entence  section  2(a)  of  the  Mineral  Lands  Leas- 
(o 0  L.S.C.  ‘201(a))  is  amended  to  read  as  follows: 

(w)  ("•)  The  becrecary  shall  not  issue  a  lease  or  leases  under  the 
terms  of  this  Act  to  any  person,  association,  corporation,  or  any  sub¬ 
sidiary,  affiliate,  or  persons  controlled  by  or  under  common  control 
with  such  person,  association,  or  corporation,  where  any  such  entity 
holds  a  lease  or  leases  issued  by  the  United'  States  to  coal  deposits 
and  has  held  such  lease  or  leases  for  a  period  of  ten  vears  when  such 
entity  is  not,  except  as  provided  for  in  section  7(b)  of  this  Act,  pro-’ 
ducuig  coal  from  the  lease  deposits  in  commercial  quantities.  In  com¬ 
puting  the  ten-year  period  referred  to  in  the  preceding  sentence, 
periods  of  time  prior  to  the  dare  of  enactment  of  the  Federal  Coal 
Leasing  Amendments  Act  of  1975  shall  not  be  counted. 

(^)  lease  proposal  whicn  permits  surface  coal  minin'^  within 
the  boundaries  of  a  National  !  orest  which  the  Secretary  proposes  to 
issue  under  tliis  Act  shall  be  submitted  to  the  Governor  of  each  State 
within  which  the  coal  deposits  subject  to  such  lease  are  located.  No 
such  lease  may  be  issued  under  this  Act  before  the  expiration  of  the 
sixty-day  period  beginning  on  the  date  of  such  submission.  If  any 
Governor  to  whom  a  proposed  lease  was  submitted  under  this  sub- 
paragraph  objects  to  the  issuance  of  such  lease,  such  lease  shall  not 
be  issued  before  the  expiration  of  the  six-month  period  beginning  on 
the  date  the  Secretary  is  notified  by  the  Governor  of  such  objection. 
During  such  six-month  period,  the  Governor  may  submit  tc  the  Sec- 
retarv  a  statement  of  reasons  why  such  lease  should  not  be  issued  and 
tne  Secretary  shall,  on  the  basis  of  such  statement,  reconsider  the 
issuance  of  such  lease. 

(^)  FV>  lease  sale  shall  be  held  unless  the  lands  containing 

the  coal  deposits  have  been  included  in  a  comprehensive  land-use  plan 
and  such  sale  is  compatible  witli  such  plan.  The  Secretary  of  the 
Interior  shall  prepare  such  land-use  plans  on  lands  under  his  responsi¬ 
bility  where  such  plans  have  -not  been  previously  prepared.  The 
Secretary  of  the  Interior  shall  inform  the  Secretary  of  Agriculture  of 
substantial  development  interest  in  coal  leasing  oil  lands  within  the 
National  Forest  System.  Upon  receipt  of  such  notification  from  the 
Secretary  of  the  Interior,  the  Secretary  of  Agriculture  shall  prepare 
a  comprehensive  land-use  plan  for  such  areas  where  such  plans  have 
not  been  previously  prepared.  The  plan  of  the  Secretary  of  Agricul¬ 
ture  shall  take  into  consideration  the  proposed  coal  development  in 
these  lands:  Provided .  That  where  the  Secretary  of  the  Interior  finds 
that  because  of  nou-Federal  interest  in  the  surface  or  because  the  coal 
resources  are  insufficient  to  justify  the  preparation  costs  of  a  Federal 
comprehensn e  land-use  plan. 'the  lease  sale  can  be  held  if  the  lands 
containing  the  coal  deposits  have  been  included  in  either  a  compre¬ 
hensive  land-use  plan  prepared  by  the  State  within  which  the  lands 
are  located  or  a  land  use  analysis  prepared  by  the  Secretary  of  the 
Interior. 

“(ii)  In  preparing  such  land-use  plans,  the  Secretary  of  the  Interior 
or,  m  the  case  of  lands  within  the  National  Forest  System,  the  Secre¬ 
tary  of  Agriculture,  or  in  the  case  of  a  finding  by  the  Secretary  of 
•  8  lnt.enor  khat  because  of  non-Federal  interests  in  the  surface,  or 
insufficient  Federal  coal,  no  Federal  comprehensive  land-use  plans  can 
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withappropriate  Statza^ehctl  Gntity  shaU  c°nsult 

Public  and  shall  provide' an  th«  general 

posed  plans  prior  to  their  adoption  if  remi  IsLhlJ  heannS  °n  pro 
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case  of  lands  within  the  4Sr^  Svstfzn  (°r  “ 

Apiculture  pursuant  to  subpara ( aw-,?’  u°,  Secretary  of 
ssessment  of  the  amount  of  coal  3c posies  In  >*?  1  ?ba,  include  an 
the  amount  of  such  coal  which  is  n-rwNi  l  ^ucll  ^an<^>  identifying 
tions  and  the  amount  of  such  by  dcep  mininS  opera* 

mining  operations.  <“i  13  recoverable  by  surface 

fhe  Sec*t*ry  Shall  con- 
impacted  community  or  area  inM„?  Iease,.might  have  on  an 

on  the  environment,  on  agricultural  rn^/otW  n0t  Ilm.1Ceci  to »  impacts 
on  public  services.  Prior  to  issuance*  o/l  f  econ^mic  activities,  and 
evaluate  and  compare  the  effects  nf  1  [ease>  the  Secretary  shall 
by  surface,  mining,  and  by  any  COftl  by  deep 

method,  or  methods  or seqLnc/of n  tW whi<$ 
economic  recovery  of  the  coal  withL?]1  achieves  the  maximum 
eva luation  and  comparison  by  thi  S-reta^Tn  tract*  This 

oP  n,ot,??hibit  th*  issuance  of  a  k^£v?lbein  writic^  but 

.  ai “ tho 

which  the  lands  are  situated  rcu  atlori  m  the  countv  in 

by  the  Secretary.18  *  aooorda«<*  with  regulations  prescribed 

with  the  FcdcraUVate?  Polluhon'Sif*™!’ n{?  comP,iance 

to*  Lra,4  Act  (M  l  1“ “frEff'*’  ?<P  "I  th  llin.nl 

“(b)  (1)  Tim  Secrorerv^„;.-°hb))  Is  amended  to  read  as  follows:. 
scribe,  issue  fn  ■m,.„rr-  "  1  j1..^  regulations  as  he  may  nre. 

jonduct  coal  csp|oraL, 

lands  siihj,c£Lta_tliis  A.-t!?iH^7r^p"  puyl’°^S4^1A'iX-Coaj_on 
exploration!^, il>^i.,,i| j  ,  ",  s"rh  1,11  '—n-r  Each 

bo.  subject  re  rrSK3 

JIQ.  nuht  to  a.  Ipqs(»  nn<W  tin^  \  rt  ^ — r-— i — LH^on  license  shall  mnfpr 
shall  not  preclude  the  Secretary  from°k-  ‘linCC  ®xP*ol'iltI°'n  licenses 
and  locations  and  to  such  v^aV ££  C°aI  loa?es  at  *«ch  times 

t.on  license  wi„  he  issued'^ 
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i?1'?  6  exploration  license  will  be  required  for  exploration 
^tiUC'  aPl)[lc.aflon  for  an  exploration  license  slialfidentify 
general  areas  and  probable  methods  of  exploration.  Each  exploration 
license  shall  contain  such  reasonable  conditions  as  the  Secretary  may 

o’  COnAltlons  to  insure  the  protection  of  the  environ- 

ment,  and  shall  be  subject  to  all  applicable  Federal,  State  and  local 
laws  and  reguJations.  Upon  Eolation  of  any  such  conditions  or  laws 
t  lf4  ^.e.cr^ta17  may  revoke  the  exploration  license. 

land  may  n0t  cause  substantial  disturbance  to  the  natural 

I™*  sufaacc*  Ha  raaJ  *ot  remove  any  coal  for  sale  but  may  remove  a 
asonabie  amount  ot  coal  from  the  lands  subject  to  this  Act  included 

an  onnbp  JS61150  .i0r  dialysis  and  study,  A  licensee  must  comply  with 
all  applicable  rules  and  regulations  of  the  Federal  arency  bavin* 
junsaictmn  o\er  the  surface  of  the  lands  subject  to  this  Act.  Explore” 

“CnfS  cov*ni}S  ]fnds  th&  surface  of  which  is  under  the' juris- 
diction  of  any  Federal  agency  other  than  the  Department  of  the 
Interior  may  be  issued  only  upon  such  conditions  as  it  may  prescribe 

those  TandsT  t0  * 16  ^  aud  Protectlon-  the  nonmineral  interests  in 
/*  C^)  ddie  licensee  shall  furnish  to  the  Secretary  coning  nf  oil  riofr, 

areas  involved  have  been  leased  or  ua*il  such  tW  \  ^  •  he 

that  making  the  data  available  to 

Sbfe  tohhJ  n  hr6  t0  the  Sec-rstar^'  wh°  shal>  -Ske  the  data 
thi  J  It  I  iP!n1C  as  soon  as  lfc  ls  practicable.  Xo  penalty  under 

this  subsection  shall  be  assessed  unless  such  person  is  <dven  notice  ond 

%  \^rlns  ^  re?pect  to  such  violation.”. 
a)  Subject  to  valid  existing  rights,  subsections  o.(c)  and 

are  L?eby  repealed.  ^  31*  19M  (TS  Stat'  710 5  30  V.S.C.(X1-1) 

addition  of °th«?  ?^]1tbe.^^bierai  ^ands  Leasing  Act  is  amended  by  the 

«  Hll  T  %°  Tn?  neW  sVbsectlon  afc  the  end  thereof:  * 

recoveUom^nnVT*^-*^01}  dete.rni.min?  that  maximum  economic 

co^o?id^  A  /GPf!fc  °r  dopo*lt5  }s  sensed  thercbv,  may  approve 

the  consolidation  of  coal  leases  into  a  logical  mining  unit  Such  enn 

sohdation  may  only  take  place  after  a  public  hearing,  if  requested  by 
any  person  whose  interest  is  or  may  be  adversely  affected  \  W.T 
mining  unit  is  an  area  of  land  in  which  the  coal  resources  can  be 
developed  m  an  efficient.  economical,  and  orderly  manner  as  a  unit 
wi  h  due  regard  to  conservation  of  coal  reserves  and  other  resources 
A  logical  mining  unit  may  consist  of  one  or  more  Federal  leaseholds* 
?£d  ™a7  mcludo  intervening  or  adjacent  lands  in  which  the  United 
States  does  not  own  the  coal  resources,  but  all  the  lands  in  a  lorecal 
mining  unit  must  lie  under  the  effecthe  control  of  a  single  opcrSor! 
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devel°Ped  and  “Pirated  as  a  single  operation  and  be 

mirJni'™>r  the  Secretary  has  approved  the  establishment  of  a  logical 

S  tir  t  any  mining  plan  approved  for  that  unit  must  require 

ITXttT1  deV!  °P^euf'  operation,  and  production  that  the  reserves 

SJS?  he  f11^  w^hin  a  period  established  by  thl 

Secretary  which  shall  not  be  more  than  forty  vears.  ^ 

[6)  In  approving  a  logical  mining  unit,  the  3ecretarv  nm-cnVla 
among  other  things,  that  (i)  diligent  development  “SiS  op^m-’ 
tion,  and  production  on  any  Federal  lease  or  non-Federal  land  in  th* 
ogical  mining  unit  shall  be  construed  as  occurring  on  all  Federal 

f  “allFedem  Tf1’  “’7  and  (ii>  «“  centals  and  revolt 

advarLd  rZMt  ^  %  lo=,Cal  ,mmmS  ™it  may  be  combined,  and 
advanced  royalties  paid  tor  any  lease  within  a  logical  minir.o-  mrt 

m“7a\emue(:a.tCC^  a£amst  suc^  combined  royalties.  *& 

•  _  a  •  i  Secretary  may  amend  the  provisions  of  anv  lease  included 

sistent  with  thf™  S°,*at  minjr'-S  under  that  lease  will  be  con- 
t  ■  raquirements  imposed  on  that  logical  mining  unit 

includedlrith  tWn  hfn0*re  ®  of  e^ctment  of  this  Act  may  be 

included  with  the  consent  of  all  lessees  m  such  logical  mininn- 

“A’f  I?  lncluc  ed-  shail  be  subject  to  the  provisions  of  this  section’ 

Act  ^  fn7,^  p!  —  tjacretary  may  require  a  lessee  under  tins 

Act  to  form  a  logical  mining  unit,  and  may  provide  for  determination 

of  participating  acreage  within  a  unit.  •  aetem.ination 

the(totatlcmalve1rb1niH;nf  u,nit,shaI|  ^  proved  by  the  Secretary  if 

n“-Fed®ral)  of  u»it  would 

l^i8l *ot]}mS  m  this  section  shall  be  construed  to  waive  the  acrea<m 

limitations  for  coal  leases  contained  in  section  27YaI  of 

Lands  Leasing  Act  (30  U.S.C.  lS4(a) )  ”,  ^  '  of  tlie  ^Lneral 

.  ^EC*  6-  Section  7  of  the  Mineral  Lands  Leasing  Act  (30  TT  q  n  on7^ 
is  amended  to  read  as  follows-  ®  Ct  207) 

piiisiiilif 

“7bf  rAe7°ld  thcT?,e.r  if  th°  Iease  fs  “tonded  f  ea°h 

opment  c^^d  opem&^h^b?diti°^  °f  di]iS®nt  dc'‘d- 
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of  advance  royalties.  Such  advance  royalties  shall  be  no  less  than  the 
production  royalty  which  would  otherwise  be  paid  and  shall  be  com¬ 
puted  on  a  fixed  reserve  to  production  ratio  (determined  bv  the 
Secretary).  The  aggregate  number  of  years  during  the  period  of  any 
lease  for  which  advance  royalties  may  be  accepted  in  lieu  of  the  con¬ 
dition  of  continued  operation  shall  not  exceed  ten.  The  amount  of  any 
production  royalty  paid  for  any  year  shall  be  reduced  (but  not  below 
0)  by  the  amount  of  any  advance  royalties  paid  under  such  lease  to 
the  extent  that  such  advance  royalties  have  not  been  used  to  reduce 
production  royalties  for  a  prior  year.  No  advance  royalty  paid  during 
the  initial  twenty-year  term  of  a  lease  shall  be  used  co  reduce  a  pro¬ 
duction  royalty  after  the  twentieth  year  of  a  lease.  The  Secretary  may 

*  1*  .  ,  .  ^  tlie  lessee  cease  to  accept  advance 

royalties  m  lieu  of  the  requirement  of  continued  operation.  Nothin o- 
na  this  subsection  shall  be  construed  to  alfect  the  requirement  contained 
in  the  second  sentence  of  subsection  (a)  relating  to  commencement  of 
production  at  the  end  of  ten  years. 

taking  any  action  on  a  leasehold  which  might  cause 
a  significant  aisturbance  of  the  environment,  and  not  later  than  three 
years  after  a  lease  is  issued,  the  lessee  shall  submit  for  the  Secretary’s 
approval  an  operation  and  reclamation  plan.  The  Secretary  shall 
approve  or  disapprove  the  plan  or  require  that  it  be  modified/Where 
the  land  involved  is  under  the  surface  jurisdiction  of  another  Federal 
agency  that  other  agency  must  consent  to  the  terms  of  such  approval.’’. 

Sec.  7..  The  Mineral  Lands  Leasing  Act  is  amended  bv*  inserting 
after  section  S  the  following  new  section  SA :  ° 

“Sec.  8A.  (a)  The  Secretary  is  authorized  and  directed  to  conduct  a 
comprehensive  exploratory  program  designed  to  obtain  sufficient  data 
and  information  to  evaluate  the  extent,  location,  and  potential  for 
developing  the  known  recoverable  coal  resources  within  the  coal  lands 
subject  to  this  Act.  This  program  shall  bo  designed  to  obtain  the 
resource  information  necessary'  for  determining  whether  commercial 
quantities  of  coal  are  present  and  the  geographical  extent  of  the  coal 
helds  and  for  estimating  the  amount  of  such  coal  which  is  recoverable 
by  deep  mining  operations  and  the  amount  of  such  coal  which  is 
recoverable  by  surface  mining  operations  in  order  to  provide  a  basis 

(1)  developing  a  comprehensive  land  use  plan  pursuant  to 
section  2 ;  . 

“(2)  improving  the  information  regarding  the  value  of  public 
resources  and  revenues  which  should  be  expected  from  leasing; 

(3)  increasing  competition  among  producers  of  coal,  or  prod¬ 
ucts  derived  from  the  conversion  of  coal,  by  providing  data  and 
information  to. all  potential  bidders  equally  and  equitably; 

(4)  providing  the  public  with  information  on  the  nature  of 
the  coal  deposits  and  the  associated  stratum  and  the  value  of  the 
public  resources  being  oilered  for  sale;  and 

“(5)  providing  the  basis  for  the  assessment  of  the  amount  of 
coal  deposits  in  those  lands  subject  to  this  Act  under  subpara¬ 
graph  (B)  of  section  2(a)  (3). 

.  (k)  The  Secretary,  through  the  United  States  Geological  Survey, 

is  authorized  to  conduct  seismic,  geophysical,  geochemical,  or  strati- 
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graphic  drilling.  or  to  contract  for  or  purchase  the  results  of  such 

whioh  ^ 

SSRKSSfesIaS 
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stratigraphic  drilling  pursuant,  to  subsection  (b)  to  supply  a  state¬ 
ment  of  the  results  of  test  boring  of  core  sampling  including  logs  of 
the  drill  holes;  the  thickness  of  the  coal  seams  found;  an  analysis  of 
the  chemical  properties  of  such  coal:  and  an  analysis  of  the  strata 
layers  lying  above  all  the  seams  of  coal.  All  drilling  activities  shall 
be  conducted  using  the  best  current  technology  and  practices. 'a 

Sec.  8.  The  Mineral  Lands  Leasing  Act  is  further  amended  by  add¬ 
ing  after  section  SA  the  following  new  section  813 : 

“Sec.  8B.  Within  six  months  after  the  end  of  each  fiscal  year,  the 
Secretary  shall  submit  to  the  Congress  a  report  on  the  leasing  and 
production  of  coal  lands  subject  to  this  Act  during  such  fiscal  year;  a 
summary  of  management,  supervision,  and  enforcement  activities;  and 
recommendations  to  the  Congress  for  improvements  in  management, 
environmental  safeguards,  and  amount  of  production  in  leasing  and 
mining  operations  on  coal  lands  subject  to  this  Act.  Each  submission 
shall  also  contain  a  report  by  the  Attorney  General  of  the  United 
States  on  competition  in  the  coal  and  energy  industries,  including  an. 
analysis  of  whether  the  antitrust  provisions  of  this  Act  and  the  anti¬ 
trust  laws  are  effective  in  preserving  or  promoting  competition  in  the 
coal  or  energy  industry.”. 

Sec.  9.  ( a)  Section  35-  of  the  Mineral  Lands  Leasing  A  ct,  as  amended 
(30  U.S.C.  191)  is  further  amended  by  deleting  “52W>  per  centum 
thereof  shall  be  paid  into,  reserved”  and  inserting  in  lieu  thereof:  "40 
per  centum  thereof  shall  be  paid  into,  reserved”,,  and  is  further 
amended  by  striking  the  period  at  the  end  of  the  proviso  and  inserting 
in  lieu  thereof  the  following  language:  “ :  Provided  further ,  That  an 
additional  123/4  per  centum  of  all  moneys  received  from  sales,  bonuses, 
royalties,  and  rentals  of  public  lands  under  the  provisions  of  this  Act 
and  the  Geothermal  Steam  Act  of  1970  shall  be  paid  by  the  Secretary 
of  the  Treasury  as  soon  as  practicable  after  December  31  and  June  30 
of  each* year  to  the  State  within  the  boundaries  of  which  the  leased 
lands  or  deposits  are  or  were  located ;  said  additional  1214  per  centum 
of  all  moneys  paid  to  any  State  on  or  after  January  1,  1976,  shall  be 
used  by  such  State  and  its  subdivisions  as  the  legislature  of  the  State 
may  direct  giving  priority  to  those  subdivisions  of  the  State  socially 
or  economically  impacted  by  development  of  minerals  leased  under 
this  Act  for  (1)  planning,  (2)  construction  and  maintenance  of  public 
facilities,  and  (3)  provision  of  public  services :  Pr-ovided  further,  That 
such  funds  now  held  or  to  be  received,  by  the  States  of  Colorado  and 
Utah  separatelv  from  the  Department  of  the  Interior  oil  shale  test 
leases  known  as  ‘C-A’;  ;C-B’;  ;U-A’ and  ‘U-B’  shall  be  used  by  such 
States  and  subdivisions  as  the  legislature  of  each  State  may  direct 
giving  priority  to  those  subdivisions  socially  or  economically  impacted 
by  the  development  of  minerals  leased  under  this  Act  for  (1)  planning, 
(2)  construction  and  maintenance  of  public  facilities,  and  (3) 
provision  of  public  services.”. 

(b)  In  the  first  sentence  of  section  35  of  the  Mineral  Lands  Leasing 
Act,  before  the  words  “shall  be  paid  into  the  Treasury  of  the  United 
States”  insert  “and  the  Geothermal  Steam  Act  of  1970,  notwithstand¬ 
ing  the  provisions  of  section  20  thereof,” ;  before  the  words  “  from  lands 
within  the  naval  petroleum  reserves”  insert  “and  the  Geothermal 
Steam  Act  of  1970”;  and,  in  the  second  sentence,  before  the  words 
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“not  otherwise  disposed  of”  insert  “and  the  Geothermal  Steam  Act 
of  1970”. 

Sec.  10.  The  Director  of  the  Office  of  Technology  Assessment  is 
authorized  and  directed  to  conduct  a  complete  study  of  coal  leases 
entered  into  by  the  United  States  under  section  2  of  the  Act  of  Feb¬ 
ruary  25, 1920*  (commonlv  known  as  the  Mineral  Lands  Leasing  Act). 
Such  studv  shall  include' an  analysis  of  all  mining  activities,  present 
and  potential  value  of  said  coal  leases,  receipts  of  the  Federal  Govern¬ 
ment  from  said  leases,  and  recommendations  as  to  the  feasibility  of 
the  use  of  deep  mining  technology  in  said  leased  area.  The  Director 
shall  submit  the  results  of  his  study  to  the  Congress  within  one  year 
after  the  date  of  enactment  of  this  Act. 

‘  Sec.  11.  (a)  Section  27(a)  (1)  of  the  Mineral  Lands  Leasing  Act 
(30  U.S.C.  184(a)  (1)),  is  amended  to  read  as  follows: 

“(1)  No  person,  association,  or  corporation,  or  any  subsidiary,  affil¬ 
iate,  or  persons  controlled  by  or  under  common  control  with  such 
person,  association,  or  corporation  shall  take,  hold,  own  or  control  at 
one  time,  whether  acquired  directly  from  the  Secretary  under  this 
Act  or  otherwise,  coal  leases  or  pennies  on  an  aggregate  of  more  than 
forty-sin  thousand  and  eighty  acres  in  any  one  State  and  in  no  case 

§  renter  than  an  aggregate  of  one  hundred  thousand  acres  in  the  United 
tates:  Provided^ That  any  person,  association,  or  corporation  ^cur¬ 
rently  holding,  owning,  or  controlling  more  than  an  aggregate  of  one 
hundred  thousand  acres  in  the  United  States  on  the  date  of  enactment 
of  this  section  shall  not  be  required  on  account  of  tills  section  to 
relinquish  said  leases  or  permits :  Provided ,  further ,  That  in  no  case 
shall  such  person,  association,  or  corporation  be  permitted  to  take, 
hold,  own,  or  control  any  further  Federal  coal  leases  or  permits  until 
such  time  as  their  holdings,  ownership,  or  control  of  Federal  leases  or 
permits  has  been  reduced  below  an  aggregate  oi  one  hundred  thousand 
acres  within  the  United  States.”.  _  _  • 

(b)  Subject  to  valid  existing  rights,  section  27  (a)  (2)  of  the  Mineral 
Lands  Leasing  Att  (30  U.S.C.  184(a)  (2))  is  hereby  repealed. 

Sec.  12.  (a)  Section  3  of  the  Mineral  Leasing  Act  for  Acquired 
Lands  (30  U.S.C.  352)  is  amended  by  striking  out  “(b)  set  apart  for 
/v military  or  naval  purposes,  or  (c)”  and  insert  in  lieu  thereof  “or  (b)  ”. 
(b)  Such  section  3  is  further  amended  by  inserting  the  following 
after  the  first  sentence  thereof:  “Coal  or  lignite  under  acquired  Jands 
set  apart  for  military  or  naval  purposes  may  be  leased  by  the  Secre¬ 
tary,  with  the  concurrence  of  the  Secretary  of  Defense,  to  a  govem- 
nental  entity  (including  any  corporation  primarily  acting  as  an 
igency  or  instrumentality  of  a  State)  which  produces  electrical  energy 
ior  sale  to  the  public  if  such  governmental  entity  is  located  in  the  State 
n  which  such  lands  are  located.”.  1 
Sec.  13.  (a)  Subject  to  valid  existing  rights,  section  4  of  the  Mineral 
lands  Leasing  Act  ( 30  U.S.C.  204)  is  hereby  repealed. 

(b)  Subject  to  valid  existing  rights,  section  o  of  the  Mineral  Lands 
^easing  Act  (30  U.S.C.  203)  is  amended  to  read  as  follows: 

“Sec.  3.  Any  person,  association,  or  corporation  holding  a  lease  of 
ml  lands  or  coal  deposits  under  the  provisions  of  this  Act  may  with 
10  approval  of  the  Secretary  of  the  Interior,  upon  a  finding  by_  him 
lat  it  would  be  in  the  interest  of  the  United  States,  secure  modifica- 
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c  7  >  _  Carl  Albert. 

Speaker  of  the  Home  of  Representatives. 


Acting  President 


Lee  Metcalf, 

°f  the  Senate  pro  tempore. 


X  certify  that  this  Act  originated  in  the  Senate. 


Francis  R.  Valeo, 

Secretai'y. 
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oil  wt-s  of  pho.vpl  .it'*  mining  l«*aroc  on  the 
—  cnTr.ugcrcd  rpecics  of  the  O-ecoia  National 
.  r c.cst,  Florida.  This  Involves  r.- the 
comno-.ition  and  r.burdr.ncc  of  vertebrate 
jioptihi’Ions  In  1 7-Is  area.  Bats  v.’il!  bo  stunnied 
with  mist  nets;  It  is  possible  ‘.hat  some  uu!i- 
viduals  of  tlie  above  two  specif?-;  jnr.y  be 
laiien.  Such  Individual"*  won  id  I  <_•  reb.-a  -  J 
linlv.’.rrnccl.  fo! i  owing  the  r*.c  irUi/v*  o'  data  on. 
epocles,  fcex.  and  age.  Dead  or  s^lv.nieu  l  ata 
would  be  transported  to  the  National  Mu¬ 
seum  where*  they  woo'd  be  n vo. 1 0  jrv*  sub¬ 
sequent  study.  This  study  will  I  ope iu IV/  o.s- 
sci-i  the  p.:*3blhis  c-fTect-s  of  mining  on  endan¬ 
gered  species  In  this  area  aiui  provide  .'.mind 
management  Information  in  tJic  event  of 
such  mining:.  Thc-e  aims  are  in  keeping  v/.fh 
the  hiKsion  of  t lie  U.S.  Fish  and  Wildlife 
Service  in  protecting;  and.  comer ving  wildlife. 

Documents  and  ocher  information  sub- 
,  mitted  in  connection  with  ibis  appiiea- 
■  tio.u  arc  available  for  public  iiupecuon 
during  nonnal  business  hours  at  the 
Service's  ohice  in  Suite  600, 1012  JZ  Street, 
KY/.,  Washington,  D.C. 

^  Interested  persons  may  eommeiit  on 
Dii.s  application  by  submittinw  written 
data,  views,  or  arguments,  preferably  in 
triplicate,  to  the  Director  (FWS/LTvh 
U.S.  Pish  and  Wildlife  Service.  Post  Of¬ 
fice  Box  191  S3.  Washington,  D.C.  20hjG. 
This  application  has  been  assirmed  File 
Kumbcr  PRT  2-3“ 6— 07 ;  please  ruler  to 
.  this  number  when  submitting  comments. 
All  relevant  comments  received  on  or 
before  October  23,  197G. 

^  Dated  September  23,  197G. 

C.  R.  Bavin, 

Chief,  Division  of  Law  Enforcement , 

U.S.  Fish  and  Wildlife  Service. 
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Geological  Survey 

KNOWN  COAL  LEASING  AREAS  BECOME 
-  KNOWN  RECOVERABLE  COAL  RE¬ 
SOURCE  AREAS 

’’’  '  '  Competitive  Leasing 

Pribr  to  enactment  of  the  Federal  Cool 
Leasing  Amendments  Act  of  H'J5  on 
August  4,  107G,  21  known  coal  leesing 
areas  involving  about  0,G74,396  acres  in 
the  States  of  Colorado,  Montana.  North 
Dakota,  Utah,  and  Wyoming  had  been 
classified  for  competitive  leasing  and 
published  in  the  Federal  Rcciste?..  Fur- 
suant  to  authority  contained  in  the  Act- 
of  March  3,  1379  (43  U.S.C.  31),  as  sup¬ 
plemented  by  Reorganization  Plan  No.  3 
of  1050  (43  U.S.C.  1451,  note),  203  De¬ 
partmental  Manual  1,  and  Secret  urv's 
Order  No.  2943,  Federal  lands  'within 
these  5  States  were  classified  as  subject 
to  the  competitive  coal  leasing  provisions 
of  the  Mineral  Leasing  Act  cf  February 
25,  1920,  as  amended  <30  U.S.C.  2'JIL 

The  Federal  Coal  Leasing  Amendments 
Act  of  1S75  eliminated  the  prospecting 
and  preference  right  lease  provisions  of 
the  Mineral  Leasing  Act  of  1020  with  re¬ 
spect  to  coal.  Section  2(a)(3)  of  the 
amended  Act  requires  tha.t  Federal  lands 
be  classified  for  coal  leasing  and  that 
leases  be  awarded  only  by  competitive, 
bidding.  Section  SA  of  tire  amended  Act 

* w.,ui.Ci»  eo.itim.ia  smuaicnL  u<.i-n  to  eval¬ 

uate  the  c-xfent,  location,  ? no  potential 
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for  developing  commercial  quantlt' ?s  el 
the  known  recoverable  coal  res  our  c: 


within  thirederal  lands  subject  to  less 
ing  under  t ! \ A  Act.  Inasmuch  as  lane 
previously  classified  r.s  JLnav.r.  Cos. 


Leasing  /ucres  (JvCLA's)  res- 
termination  cf  existence  and 
(physical  recovers biliry)  of 


1 1 * i  cci  clo- 
workabbit) 
coal,  sue- 


lands  are  now  judged  to  be  the  equiva¬ 
lent  of  the  known  recoverable  coal  re 
'source  lands  which  are  to  be  evaluator 
in  accordance  with  Dec  lion  SA.fr.)  of  LL. 
Mineral  leasing  Act  of  February  25,  )  920 
as  amended  by  the  Federal  Coal  Lcaskn. 
<  Amendments  Act  of  1975. 


niereforc,  the  following  areas  pre¬ 
viously  classified  as  KCLA's  arc  hereby 
classified  for  coal  leasing  as  Known  Re¬ 
coverable  Coal  Resource  Areas 
(KRCUA's)  pursuant'-  to  tire  authority  o: 
the  Act  of  March  3,  1073  (43  U.S.C.  3D. 
'as  supplemented  bv  Rcorgani'/ulion  Plan 
No.  3  of  1950  (43  U.S.C.  1451.  note),  20' 
Departmental  Manual  1,  and  Section  3A 
of  the  Mineral  Leasing  Act  of  February 
25,  1320,  as  added  by  Section  7  of  the 


Federal  Coal  Leasing  Amendments  Act 


*  of  1975  CP.L.  9  4-377,  August  4,  1970) . 

(6)  Colorado 

Paonln — Sonier'et;  2J5.8G7  Acres.  Frnr.r..*.r 
.  Rrcisir.A,  Jau.  20,  3  074.  p.  3C03.  D.iu forth 
Kills;  130,803  ncrc-s,  Krr.Tsrtn,  Feb 

13.  1074.  p.  5522.  Tampa;  431  .aC4  arres. 
Federat.  RECisrrv..  Fob.  13.  3  074.  p.  5-522. 
'  Nucla;  6.143  acres,  1'KoeuAL  iiir.isTui,  Jan. 

‘  29,  1070,  p.  2G72C-.  Diwar.-yc;  230.525  a.rc 
Federal,  R«;isti.k,  .July  2,  1375,  p.  l*740;>. 
Cimarron  Uidgc;  23. £25  were...  F>a>..;:AL  it zc- 
lsrti:,  July  23,  1070,  n.  tJOC/t;.  hast  Cc-rt- e: 
9.C72  acres,  Fkdvzal  Rr.ciSirn,  Juiy  2,  3‘JVC, 
"  p.  27400. 

(20)  Montane 

Powder  River  Basin;  2.230  07;;  acres.  Ftrn  v.A' 
Resisit.?.,  Jan.  17,  1074,  p.  2.117.  V/ibanx— 
Beach;  121,046  acres,  TV.rrr.An  Rsr,TST~*., 
Feb.  7,  1074.  p.  4700.  Bums  Crccit— Thir¬ 
teen  Mile  Creel:;  397.305  Acres,  Fidkp*.’, 
Recistcr,  Jvu.\e  24,  1974,  p.  22442, 


(34)  North  DaJ:ota 

Will  In  to  a — Avoca;  65,304  acres,  Fnur.a^n  F.rc- 
isrrn,  March  23,  1075,  p.  14105. 

(44)  Utah 

Henry  Mountains;  40,013  acres.  Ff.nrRAL  Ji.ro- 
ISTCC..  Feb.  7,  1974.  p.  4700.  Kalpnrowlt. 
Plateau;  630,305  acres,  FrovR/.n  R’.cisT.'.r. 
July  9.  1974,  p.  23243.  Wasatch  Plateau; 
29G.C10  acres,  Frnrau.  Rrcisrca,  Aug.  27 
1974,  p.  31542-3.  Book  Cillf.s;  129.323  acre, 
j  .  Fudjslao  P.rcnsn:?,  Aug.  21,  1274,  p.  20:70. 

(50)  Wyoming 

Powder  River  Be.sin;  3,951,430  ncre.s.  Fso? sal 
Reotsttw.,  Oot.  1,  1973.  p.  21210.  iiamn  and 
Carbon;  222,711  acres.  PruEinu.  Rre.’nrr-e, 
.  Jan.  29.  1074.  p.  3093.  Iicinmercr;  2.73. 0J4 
.acres,  Fedit-.u,  Ueciste.-,.  June  3,  1974.  p 
-  1951 1.  Rock  Springs;  4  1G.C34  acres.  F-r-rr..*.! 
Hccisttr,  Nov.  3.  1974,  p.  30537.  Cl: aw 
Creek;  1,360  acres.  P’rocrtAn 
Jan.  20,  1975,  p.  4168.  Rawlings;  ’22.912 
.  acre?,  Frocv.t,  Ueclstit.,  Juno  20,  iCTG  u 
2G725-28. 

W.  R.  RAtU.m.SK,'"^’ 
Acting  Director. 

Dated:  September  17,. 1.97G. 

[FP.  D-oc .7 C — 5 o 3 2-2  l-’lle-d,  0— 27— 7o;8N5  o l . [ 
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FOREWORD 


In  order  to  use  mineral  resource  terms  with  precision  and  com¬ 
mon  understanding  and  to  compare  resource  data  effectively,  a 
joint  U.S.  Bureau  of  Mines  and  U.S.  Geological  Survey  work 
group  developed  a  standardized,  definitive,  broadly  applicable 
classification  system  to  derive  uniform,  coordinated  resource  esti¬ 
mates.  The  principles  of  the  system  are  given  in  Chapter  A  of  this 
series  (Bulletin  1450-A).  This  chapter  presents  the  classification 
system  for  coal  resources.  Future  chapters  will  present  classifica¬ 
tion  terms  for  other  specific  commodities. 


Thomas  V.  Falkie 
Director,  Bureau  of  Mines 


V.  E.  McKelvey 
Director,  Geological  Survey 
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COAL  RESOURCE  CLASSIFICATION  SYSTEM 
OF  THE  U.S.  BUREAU  OF  MINES  AND 
U.S.  GEOLOGICAL  SURVEY 


INTRODUCTION 

This  method  of  classification  is  in  conformity  with  the  pro 
sions  of  the  Joint  Geological  Survey-Bureau  of  Mines  Resoiu 
Classification  Agreement  of  November  21,  1973,  covering  all  m 
eral  resources  and  will  be  used  in  future  resource/reserve  stud 
on  coal  conducted  by  agencies  of  the  Department  of  the  Inter! 
All  resource  and  reserve  estimates  will  be  dated. 

Within  this  system  the  term  “coal  resource”  designates  the  e.*- 
mated  quantity  of  coal  in  the  ground  in  such  form  that  econor 
extraction  is  currently  or  potentially  feasible.  The  “coal  res er 
is  that  part  of  the  resource  for  which  rank,  quality,  and  quant 
have  been  reasonably  determined  and  which  is  deemed  to  be  m 
able  at  a  profit  under  existing  market  conditions. 

( :  I .  ASS  I F I C  A  T I  ()  N  S  YST  E  .\  I 

This  system  employs  a  concept  by  which  coal  beds  are  classif 
in  terms  of  their  degree  of  geologic  identification  and  econor 
and  technologic  feasibility  of  recovery.  In  the  following  concept', 
diagram  (fig.  1)  showing  the  relationship  of  the  various  fact* 
involved,  coal  resources  are  located  on  the  horizontal  scale, 
creasingly  to  the  left*  according  to  their  degree  of  geologi 
assurance  of  existence,  and  on  the  vertical  scale,  increasingly  \ 
ward,  according  to  their  degree  of  economic  and  technologic  fea 
bility  of  recovery. 

The  following  general  definitions  of  coal  resource  categories  ; 
amplified  by  the  criteria  for  resource  identification,  which  folk 
the  Glossary.  The  criteria  may  be  revised  to  reflect  changing  cr 
ditions  without  affecting  the  definitions. 

GLOSSARY  OF  COAL  CLASSIFICATION  TERMS 

Resources. — Concentrations  of  coal  in  such  forms  that  econor 
extraction  is  currently  or  may  become  feasible. 
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1  Remvvrv  factor  *  _ • 

*!,„  hulos  _  l.illlon  tons  ot  R,  servo  Huso 
coal  that  uYo  not  currently  min.ible. 

(set-  recovery  factor). 

^Includes  billion  tons  of  Kosorvi*  Base 

that  are  not  currently  rainahle  (see 
recovery  I nc  t  ■  <  r )  . 


Total  Remainlnu  Resources 
Cumulative  Production 
Total  nrixtnni  Resources 


Average  production,  (a  vr.  period) 
Production.  ( most  recent  war) 


million  short  tons 
million  short  tons 


Figure  I. — Classification  of  coal  resources. 

Identified  Resources.— Specific  bodies  of  coal  whose  locatic 
rank,  quality,  and  quantity  are  known  from  geologic  eviden 
supported  by  engineering  measurements. 

Undiscovered  Resources.— Unspecified  bodies  of  coal  surmised 
exist  on  the  basis  of  broad  geologic  knowledge  and  theory. 

Reserve  Base. — That  portion  of  the  Identified  Coal  Resource  fre 
which  Reserves  are  calculated. 

Reserve. _ That  portion  of  the  Identified  Coal  Resource  that  c 

be  economically  mined  at  the  time  of  determination.  The 
serve  is  derived  by  applying  a  Recovery  1*  actor  to  that  co 
ponent  of  the  Identified  Coal  Resource  designated  as  t 

Reserve  Ruse. 

Recovery  Factor. — The  percentage  of  total  tons  of  coal  estima> 
to  be  recoverable  from  a  given  area  in  relation  to  the  to 
tonnage  estimated  to  be  in  the  Reserve  Base  in  the  ground. 
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Identified  Subeconomic  Resources. — The  part  of  coal  resourc 
that  occurs  in  Demonstrated  and  Inferred  Resources  that 
not  now  minable  economically. 

Hypothetical  Resources. — Undiscovered  Coal  Resources  in  be 
that  may  reasonably  be  expected  to  exist  in  known  mini 
districts  under  known  geologic  conditions.  In  general,  Hyp 
thetical  Resources  are  in  broad  areas  of  coal  fields  whe 
points  of  observation  are  absent  and  evidence  is  from  dista 
outcrops,  drill  holes,  or  wells.  Exploration  that  confirms  th< 
existence  and  reveals  quantity  and  quality  will  permit  th< 
reclassification  as  a  Reserve  or  Identified  Subeconorr 
Resource. 

Speculative  Resources. — Undiscovered  coal  in  beds  that  may  occ 
either  in  known  types  of  deposits  in  a  favorable  geologic  s- 
ting  where  no  discoveries  have  been  made,  or  in  deposits  th 
remain  to  be  recognized.  Exploration  that  confirms  thu 
existence  and  reveals  quantity  and  quality  will  permit  th* 
reclassification  as  Reserves  or  Identified  Subeconon 
Resources. 

The  following  definitions  are  applicable  to  both  the  Reserve  a 

Identified  Subeconomic  Resource  components. 

Measured. — Coal  for  which  estimates  of  the  rank,  quality,  a 
quantity  have  been  computed,  within  a  margin  of  error  of  It 
than  20  percent,  from  sample  analyses  and  measureme; 
from  closely  spaced  and  geologically  well-known  sample  sit 

Indicated. — Coal  for  which  estimates  of  the  .rank,  quality,  a 
quantity  have  been  computed  partly  from  sample  analv: 
and  measurements  and  partly  from  reasonable  geologic  p 
jections. 

Demonstrated. — A  collective  term  for  the  sum  of  coal  in  "rx 
Measured  and  Indicated  Resources  and  Reserves. 

Inferred. — Coal  in  unexplored  extensions  of  Demonstrated  I 
sources  for  which  estimates  of  the  quality  and  size  are  ba- 
on  geologic  evidence  and  projection. 

Rank. — The  classification  of  coals  relative  to  other  coals,  accordi 
to  their  degree  of  metamorphism,  or  progressive  alterati< 
in  the  natural  series  from  lignite  to  anthracite  (Classificati 
of  Coal  by  Rank,  1938,  American  Society  for  Testing  Mate 
als,  ASTM  Designation  D-388-38,  p.  77-84). 

Quality  or  Grade. — Refers  to  individual  measurements  such 
heat  value,  fixed  carbon,  moisture,  ash,  sulfur,  phosphor 
major,  minor,  and  trace  elements,  coking  properties,  pet 
logic  properties,  and  particular  organic  constituents.  The  in 
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vidual  quality  elements  may  be  aggregated  in  various  wa 
to  classify  coal  for  such  special  purposes  as  metallurgic 
gas,  petrochemical,  and  blending  usages. 

CRITERIA  FOR  COAL  RESOURCE/RESERVE 
IDENTIFICATION 

Estimates  of  the  different  classes  of  coal  resources  and  resen 
are  arbi trarily  based  upon  three  criteria!  (1)  thickness,  rank,  a 
quality  of  the  coal  bed,  (2)  depth  of  the  coal  bed,  and  (3)  t 
proximity  of  the  coal  resource  data  upon  which  the  estimate  v 
based.  Depth  and  thickness  are  criteria  because  they  control  e 
nomic  and  technologic  feasibility  of  recovery.  The  criteria  for  er 
class  are  described  below  and  summarized  in  table  1  and  will 
used  in  preparing  all  Department  of  the  Interior  coal  resourc 
reserve  estimates  from  January  1,  19 <o,  until  further  revised. 

These  criteria  apply  only  to  those  coal  bodies  that  are  or  will 
economically  extractable  by  underground,  surface,  and/or  in  s 
methods.  Coal  thinner  than  14  inches  (35  cm)  (anthracite  « 
bituminous)  and  30  inches  (75  cm)  (subbituminous  and  ligni 
and  all  coal  deeper  than  6,000  feet  (1,800  m)  is  excluded.  Th 
thinner  and  deeper  coals  will  be  considered  at  a  later  date.  C 
containing  more  than  33  percent  ash  is  excluded  from  resou 
and  reserve  estimates. 

Identified  Resources. — Include  beds  of  bituminous  coal  and 
thracite  14  inches  (35  cm)  or  more  thick  and  beds  of  s 
bituminous  coal  and  lignite  30  inches  (75  cm)  or  more  th 
that  occur  at  depths  to  6,000  feet  (1,800  m),  and  whose  ex 
ence  and  quantity  have  been  delineated  within  specified 
grees  of  geologic  assurance  as  measured,  indicated,  or  inf 
red.  Include  also  thinner  and/or  deeper  beds  that  presen 
are  being  mined  or  for  which  there  is  evidence  that  they  co 
be  mined  commercially. 

Undiscovered  Resources. — Include  beds  of  bituminous  coal  i 
anthracite  14  inches  (35  cm)  or  more  thick  and  beds  of  s 
bituminous  coal  and  lignite  30  inches  (75  cm)  or  more  th 
that  are  presumed  to  occur  in  unmapped  and  unexplo 
areas  to  depths  of  6,000  feet  (1,800  m). 

Remaining  Resources. — Includes  the  sum  of  the  Identified  : 
Undiscovered  Resources  as  of  the  date  of  the  estimate. 

Cumulative  Production. — Includes  the  sum  of  all  production  pr 
to  the  date  of  the  estimate. 
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Table  1. — Coal  resource/ reserve  criteria 


Depth.  Feet  (Metres) 


Thickness.  Inchc- 
( Centimetres ) 


Total  Resources  and 
Undiscovered  Re 
sources. 

Anthracite  anti 
bituminous 
coal. 

Subbituminous 
coal  and 
lignite. 

Identified  Resources 

Anthracite  and 
bituminous 
coal. 

Subbituminous 
coal  and 
lignite. 

Reserve  Baser 

Anthracite  and 
bituminous 
coaL 

Subbituminous 

coal. 

Lignite _ 


—  6,000  (1,800) 
==6,000  (1,800) 

—6,000  (1,800) 
=£6,000  (1.S00) 

=£1,000  (300) 

=£1,000  (300) 
=£120  (40) 


—  14  (35) 
5=30  (75) 

—  14  (35) 
5=30  (75) 

5=28  (70) 

—60  (150) 
5=60  (150) 


Reserves. 

Criteria  same  as  Reserve  Base  but  with  Recovery  Factor  applied. 
Subecohomic  Resources.3 


Anthracite  and  0—1,000  (300)  14  (35)-2S  (70 

bituminous  1,000  (300)-6.000  (1,800)  5=14  (35) 

coal. 

Subbituminous  0—1.000  (300)  30  (75)-60  (151 

coaL  1.000  (300) -6,000  (1,800)  5=30  (75) 

Lignite .  0-n20  (40)  30  (75)-60  (15. 

120  (40) -6,000  (1,800)  5=30  (751 


■Identified  Rewurcn  sre  classified  mi  Measured.  Indicated.  imt  Inferred  according  ! 
de*ree  of  jreoio*ic  assurance  as  described  tn  the  text. 

-’The  Reserve  Base  ineiudei  some  beds  that  are  thinner  and/or  deeper  than  the  f 
criteria  permit,  but  that  presently  are  hein*  mined  or  are  judited  to  be  minable 
merciallv  at  this  time. 

’Also  includes  currently  nonrecoverable  part  o t  Reserve  Base. 


Total  Original  Resources. — Includes  the  sum  of  the  Remain 
Resources  and  Cumulative  Production  as  of  the  date  of 
estimate. 

Reserve  Rase. — Includes  beds  of  bituminous  coal  and  anthrn 
28  inches  (70  cm)  or  more  thick  and  beds  of  subbitumin 
coal  60  inches  (150  cm)  or  more  thick  that  occur  at  depth. 
1,000  feet  (300  m).  Includes  also  thinner  and/or  deeper  b 
that  presently  are  being  mined  or  for  which  there  is  evide 
that  they  could  be  mined  commercially  at  this  time.  Inclu 
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beds  of  lignite  60  inches  ( 150  cm)  or  more  thick  which  can 
surface  mined — generally  those  that  occur  at  depths 
greater  than  120  feet  (40  m). 

Reserve. — Includes  that  portion  of  the  Reserve  Base  that  can 
mined  at  the  time  of  classification  (See  Recovery  Factor) 

Recovery  Factor. — On  a  national  basis  the  estimated  Recov* 
Factor  for  the  total  Reserve  Base  is  50  percent.  More  prec 
recovery  factors  can  be  computed  by  determining  the  to 
coal  in  place  and  the  total  coal  recoverable  in  any  spec 
locale. 

Subeconomic  Resources. —  Include  all  Identified  Resources  that 
not  fall  into  the  Reserve  category.  Include  in  this  categc 
beds  of  bituminous  coal  and  anthracite  14  inches  (35  cm) 
28  inches  (70  cm)  thick  and  beds  of  subbituminous  coal 
inches  (75  cm)  to  60  inches  (150  cm)  thick  that  occur 
depths  to  1,000  feet  (300  m).  Include  also  beds  of  bitumim 
coal  and  anthracite  14  inches  (35  cm)  or  more  thick  and  b< 
of  subbituminous  coal  30  inches  (75  cm)  or  more  thick  tl 
occur  at  depths  between  1,000  (300  m)  and  6,000  feet  (1,1 
m).  Include  lignite  beds  30  inches  (75  cm)  or  more  thick  t: 
cannot  be  surface  mined — generally  those  that  occur 
depths  greater  than  120  feet  (40  m),  and  lignite  beds 
inches  (75  cm)  to  60  inches  (150  cm)  thick  that  can  be  s 
face  mined.  Include  the  currently  nonrecoverable  portion 
the  Reserve  Base. 

9 

The  following  criteria  -are  applicable  to  both  the  Reserve  « 

Subeconomic  Resources  components: 

Measured. — Resources  are  computed  from  dimensions  revealed 
outcrops,  trenches,  mine  workings,  and  drill  holes.  The  poi 
of  observation  and  measurement  are  so  closely  spaced  and 
thickness  and  extent  of  coals  are  so  well  defined  that  the  t 
nage  is  judged  to  be  accurate  within  20  percent  of  true  t 
nage.  Although  the  spacing  of  the  points  of  observation  nec 
sary  to  demonstrate  continuity  of  the  coal  differs  from  reg 
to  region  according  to  the  character  of  the  coal  beds, 
points  of  observation  are  no  greater  than  !•>  mile  (0.8  k 
apart.  Measured  coal  is  projected  to  extend  as  a  Vi-mile  (( 
km)  wide  belt  from  the  outcrop  or  points  of  observation 
measurement. 

Indicated. — Resources  are  computed  partly  from  specified  me 
urements  and  partly  from  projection  of  visible  data  fo 
reasonable  distance  on  the  basis  of  geologic  evidence. 
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points  ot'  observation  are  1  -  (0.8  km)  to  1 1  -j  miles  (2.4  km) 
apart.  Indicated  coal  is  projected  to  extend  as  a  1  ^-mile  (0.8- 
km)  wide  belt  that  lies  more  than  1  i.  mile  (0.4  km)  from  the 
outcrop  or  points  of  observation  or  measurement. 

Inferred. — Quantitative  estimates  are  based  largely  on  broad 
knowledge  of  the  geologic  character  of  the  bed  or  region  and 
where  few  measurements  of  bed  thickness  are  available.  The 
estimates  are  based  primarily  on  an  assumed  continuation 
from  Demonstrated  coal  for  which  there  is  geologic  evidence. 
The  points  of  observation  are  1 1  ^  (2.4  km)  to  6  miles  (9.6 
km)  apart.  Inferred  coal  is  projected  to  extend  as  a  2l4-mile 
(3. 6-km)  wide  belt  that  lies  more  than  •'*  mile  (1.2  km)  from 
the  outcrop  or  points  of  observation  or  measurement. 

Hypothetical  Resources. — Quantitative  estimates  are  based  on  a 
broad  knowledge  of  the  geologic  character  of  a  coal  bed  or 
region.  Measurements  of  coal  thickness  are  more  than  6  miles 
(9.6  km)  apart.  The  assumption  of  continuity  of  a  coal  bed 
is  supported  only  by  geologic  evidence. 

Speculative  Resources. — Quantitative  estimates  are  based  on  geo¬ 
logic  assumptions  that  undiscovered  coal  may  occur  in  known 
types  of  deposits  or  in  favorable  geologic  settings. 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 


GEOLOGICAL  SURVEY 
Conservation  Division 
345  Miadlefield  Road 


W 


Menlo  Park,  California  94025 


Memorandum 


To: 


Staff  Advisor,  Programs 


From:  Acting  Conservation  Manager,  Western  Region 

Subject:  Coal  Lease  Evaluation  -  Reserve  Calculations 


As  with  the  CRO  and  ADP  map,  we  are  dealing  with  priorities. 
Coal  interest  and  leasing  activity  are  dormant  at  this  time 
for  Federal  lands  in  the  Western  Region. 

'It  is  realistic  to  assume  that  similar  requirements  are 
necessary  for  the  other  leasable  minerals,  especially  for 
phosphate  and  saline  deposits  in  the  Pacific  Area.  In 
fact,  it  would  be  appropriate  for  the  Western  Region  to 
initiate  resource  and  reserve  category  criteria  and 
standards  for  phosphate  and  playa  deposits,  drawing  from 
Bureau  of  Mines,  industry,  etc.  sources  and  with  the 
participation  of  the  Mining  Supervisor’s  office. 

Formal  project  -  no.  MBO  -  yes. 


cc:  Area  Geologist,  Pacific 


E  V-  £  I 
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U.S.  Geological  Survey 

JUL  3  0  1S73 

Conservation  Division 
iWeetcrn  Region 
Menlo  Park,  Calif. 
MemnrsmtftnM 
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To: 


All  Area  and  District  Geologists,  Central  Region 
—All- Area  and  District  Minins  Supervisors,  Centra  Region 


Through:  Conservation  K/inogor,  Centra  Region 
From  Acting  Chief,  Conservation  Division 

Subject:  Sfivlsed  plan  for  contracting  o£^tbTci^/CSP  capping  pregr^ 

As  a  result  of  discussions  held  betrmcn  pert—nnel  of  tiio  Ceu^^el 
nnd  the  Assistant  Division  Cnief  for  Resource  Evaluation 
the  pLs a  for  ccconnlishnant  of  the  CDO/CDP  program  as  proposed"’ 
in  our  ccnorandun  of  June  25,  1976,  for  contracting  of  these 
naps  hcj>»  been  amended,  A  copy  of  the  amended  draft  is  enclosed  „ 

Major  changes  in  the  amended  draft  include  the  following: 

_  .  _  _  '  {($?*>  I-  t>W. 

!•  All  CRD  and  preliminary  CD?  caps  vould  be  contractor-generated 
utilising  all  publicly  available  data, 

2.  Contractors  vouid  not  input  proprietary  data  in'  their  com¬ 
pilations.  CD  personnel  vould  be  responsible  for  inventorying 
the  proprietary  data  base  and  codifying  all  centres  tor-generated 
CSO  naps  as  necessitated  by  proprietary  cate, 

3.  CD  personnel  uonld  prepare  the  final  CD?  nap  based  on  the  cod¬ 
ified  CSO  nap. 


-U  U  s  C-3-L— 
A 


4.  The  contractor  would,  in  addition,  do  required  to  pi; 

cjilete,  end  report,  in  teres  of  Heasured,"  Indicated"  can  ic-er 

categories ,  the  Reserve  Rase  and  Reserves  for  federally  ornod 
coal  lands  within  a  Id  A. 

5*  ™  120  ~£pa  C£mir  ail  lands  within  KCLA'o.  chereao  t£» 

^ _ prePared  oniy  £°*  =reas  of  federally  owned  coal 

•  • 

•  • 

6.  a*  role  of  CD  personnel  in  wnieoting  of  contracts  and  provides 

guidance  at  hey  points  is  expanded.  * 

7.  For  this  purpose,  GD  will  remain  in  the  role  of  a  co-t-a-r- 
such  CRO  and  preliminary  CDP  maps  as  it  choose^  to  ^rt^. 
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la  order  to  finalize  these  »*a±r«at«  *°r  Should 

model*  contract,  7our  review  end  essar.t  on  the  enc.osea 

he  directed  to  the  Assistant  Division  Chief  for  Resource  Evaluation, 

K3  640,  no  Inter  than  August  15. 

In  li^ht  of  the  added  eaphasio  that  adoption  of  tnesa  or  Dj-— 
SlSro^nts  would  place  on  contracting  f  a  of  neet^g 

•our  goals  for  CRO/CD?  napping,  the  neon  for  a  s^-glc  -ao^in-t-W. 
body  appears  imperative.  It  is  proposed  that  positions  allocate^ 

£ Vsupplenental  coal  budget  be  utilized  to  staff  a  task  force 
to  direct  the  CEO/CDP  progrsn.  It  is  also  recotpensec.  th-t  th 
tash  force  be  administratively  attached  to  t.s  Central  .eegio 
Kanag^r's  staff  and  receive  guidance  end  report  jointly  to  ol 
•  the  Conservation  Manager,  Central  legion,  and  the  Assistant  Dxv_- 
8ion  Chief  for  Resource  Evaluation  on  the  progress  of  the  program. 

It  is  also  anticipated  that  this  task  force  would  assume  initial 
responsibility  for  negotiating  contracts  end  should  therefore 
ba  an "rational  by  September  1,  1975  y  if  contracts  are  to  be 
issued  prior  to  the  end  of  Cl  1976.  Tour  concents  on  this  approecn 
to  managing  the  prograa  would  also  be  welcomed. 

,i  G 


Acting  Chief,  Conservation  Division 


Enclosure 


cc:  CD  file 

Chief  Geologist 

Assistant  Director,  Energy  and  Mineral  Resources 

Conservation  Manager ,  Western  Region 

Conservation  Manager,  Eastern  Region 

ESP  Section 

ADC/RE 

C/BOE 

RE  chrons 


CD : GTSpanski : LHGodwin : RLRioux : bib : 7 / 2 3 / 7 6 


860t7567 


CRO/CD?  PROGRAM 


General  Contract  Requirements: 

The  contractor  shall  collect  all  publicly  available  data  on  coal 
*  resource  occurrence  within  KCLAfs  and  data  which  would  influence 
the  determination  of  coal  resources  occurring  on  lands  in  KCLA’s. 

All  maps  and  overlay  masters  shall  be  printed  on  a  semi-transparent, 
stable,  reproducible  base  media  at  a  scale  of  1:24,000  compatible 
for  direct  use  with  standard  USGS  topographic  map  series.  The 
total  contract  effort  shall  be  subdivided  into  2  task  areas  with 
the  following  stipulated  requirements  and  end-products.  The 
contractor  shall  provide  two  complete  sets  of  maps,  overlays, 
and  documents  on  a  reproducible  base  and  an  additional  quantity 
of  copies  as  specified  by  the  CD  contract  monitoring  officer. 

:  A.  CRO  maps  (for  public  release) : 

1.  Preliminary  Data  Compilation  Phase. 

Maps  and  tables  to  include  ail  existing  publicly  available 
data  on  coal  resources  within  the  KCLA’s.  All  items  pre¬ 
pared  in  this  phase  shall  be  submitted  to  CD  for  review 
and  comment  prior  to  initiating  next  phase, 
a*  Base  map  showing  (1)  locations  of  resource  data 
(outcrops,  mine  sites,  wells,  etc.)  showing  coal 
and  noncoal  unit  thickness;  (2)  boundaries  of 
federally  owned  coal  areas;  (3)  boundaries  of  all 
Federal  coal  leases  and  permits  identified  by  lease 


c 
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number;  (4)  boundaries  of  ZCLA’s;  (5)  cadastral 

boundaries  subdivided  to  tie  quarter  of  a  quarter 

section  or  smallest  legal  subdivision. 

b.  Tables  (with  reference  citations)  containing  (1)  coal 

thickness  data  for  each  identified  bed  (Z  of  minor 

partings,  method  of  measure:, -.ant ,  bed  identifier); 

(2)  coal  quality  (BTU,  sulfur,  ash,  trace  elements, 

and  moisture  content)  by  bed;  (3)  data  on  noncoal  into 

vals  effecting  development  potential  determination 

(engineering  properties,  tonic  chemical  characteristic: 
mineralogical  compositions) . 

Crossections  showing  correlation  of  all  identified 

coal  beds  for  ail  well  or  data  points  used  for  control. 
Intermediate  Data  Compilation  Ph:.je. 

CD  personnel  shall  identify  (1)  those  coal  beds  which  are 

potentially  recoverable  by  surface  mining  methods  and  ' 

those  coal  beds  potentially  recoverable  by  underground 

mining  and/or  in  situ  methods;  (2)  those  coal  beds 

for  which  isopahe  maps  are  to  be  prepared;  and  (3)  those 

additional  beds  which  shall  be  included  in  reserve 

calculations  without  an  isopach  map  being  prepared. 

All  items  prepared  during  this  phase  are  to  be  sub- 

ndtted  to  CD  for  review  and  comment  prior  to  ’initiating 
the- next  phase. 
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a,  Isopach  map  (showing  burned  and  mined  areas)  for  each 
coal  bed  or  split,  identified  by  name  or  appropriate 
identifier,  and  showing  the  Measured,  Indicated, 
and  Inferred  zone  boundaries. 

Structure  contour  map  for  each  coal  bed  or  split  from 

.  (2. a.),  identified  by  name  or  appropriate  bed  identifier. 

c.  Isopach  map  for  each  noncoal  interval  overlying  a  coal 
< 

bed  or  split  from  (2. a.)  which  is  potentially  recoverable 
by  surface  mining  methods. 

Final  Data  Compilation  Phase. 

CD  personnel  shall  provide  the  contractor  with  guidance  on 
selection  of  recovery  factor.  All  items  prepared  in  this 
phase  shall  be  submitted  to  CD  personnel  for  review  and 

comment  before  initiating  preparation  of  the  Preliminary 
CDP  map. 

a.  Recoverability  factor  overlay  showing  by  zone  the  probable 
recovery  rate(s)  for  each  coal  bed  from  (2. a.). 

b.  Mining  ratio  (yd^  overburden/Ton  coal)  overlay  for  each 
coal  bed  from  (2. a.)  which  is  recoverable  by  surface 
methods  (based  only  on  thickness  of  immediately  overlying 
-noncoal  interval  and  fraction  of  coal  recoverable) .  - 

c.  Addition  of  Measured,  Indicated,  and  Inferred  Coal 
Reserve  Base  and  Reserves  to  coal  isopach  maps  calculated 

.for  all  federally  owned  coal  and  reported  by  section. 
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d*  Composite  columnar  stratigraphic  section  covering  the 
interval  from  surface  to  10  feet  below  the  base  of  the 
deepest  identified  coal  showing  all  identified  coal  beds 
by  name  and  indicating  those  beds  considered  in  reserve 
calculations . 

e.  Descriptive  narrative  to  include  a  brief  discussion  of 

the  geology  of  the  area,  the  coal  quality  (BTU ,  ash,  trace 

element,  and  S  content)  and  variations  of  quality,  and 

1  characteristics  of  coal  and  noncoal  units  which  effect 

minability  or  generate  environmental  problems. 

Preliminary  Coal  Development  Potential  (CDP)  map  (not  for  public 
release) : 

A  single  overlay  sheet  with  land  grid  showing  the  following 
information  for  federally  owned  coal  within  KCLA’s  exclusive 
of  areas  subject  to  current  coal  lease  or  permits.  A  quarter 
of  a  quarter  section  or  smallest  legal  subdivision  shall  be  the 
basic  unit  of  designation.  CD  personnel  shall  provide  guidance 
on  selection  of  factors  to  be  used  to  determine  CDP  limits. 
Preliminary  CDP  map  drafts  shall  be  submitted  to  CD  personnel 
for  review. 

1.  Surface  minable  coal  areas:  high,  moderate,  low  potential  for 
development,  and  areas  of  insufficient  data. 

2.  Underground  minable  and/or  in  situ  developable  coal  area.s: 

« 

high,  moderate,  low  potential  for  development,  and  areas  of 
insufficient  data.  *  ' 
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3.-‘  Statement  of  criteria  given  consideration  in  the  assignment 
of  development  potential  including:  coal  quality,  coal 
.  thickness,  overburden  thickness,  mining  ratios,  groundwater 

problems,  availability  of  water,  recoverability  factor, 
engineering  problems,  environmental  hazards,  proximity  of 

transportation,  and  other  economic  assessments. 

*  c 

II*  Cons ervat ion  Division  Requirements: 

A.  Specifications  and  definitions: 

CD  personnel  will  provide  the  contractor  with  the  following 
*  • 

information  for  each  KCLA  and  quadrangle  contained  therein. 

.  1.  Definition  for  terms:  Reserve  Base,  Measured,  Indicated, 

Inferred,  Reserves,  mining  ratio,  etc. 

2.  Stipulation  of  contour  intervals  to  be  used  on 
isopach  and  structure  contour  maps,  and  mining  ratio 
overlays . 

3.  Designation  of  coal  beds  to  be  considered  in  reserve 
calculations . 

4.  Designation  of  coal  beds  for  which  isopach  maps  are  pre¬ 
pared. 

5.  Determination  of  coal  beds  potentially  recoverable  by  surface 

mining  methods  and  those  to  be  mined  by  underground  and/or 

,  #  .  *  ’  • 

in  situ  methods. 

6.  Provision  of  guidelines  for  assignment  of  recovery  factors. 
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7**  Provision  of  guidelines  for  the  selection  of  criteria  used 
in  defining  coal  development  potential. 

B.  Administration 

•  CD  personnel  shall  perform  the  following  functions: 

1.  Monitor  contractor’s  progress  on  a  continuing  basis  and 
provide  nap  completion  priorities. 

e 

2,  Coordinate  contractor's  access  to  CD  (publicly  available) 

data. 

*  ■ 

V  .  _  ■ 

V 

3*  Review  draft  copies  of  contractor— generated  naps  for 
completeness.  - 

4.  Review  and  approve  final  revised  CRO  package  submitted  by 
the  contractor  and  distribute  copies  to  appropriate  CD  and 
Bill  offices . 

5.  Review  and  approve  preliminary  CD?  map  submittals  and 
distribute  to  CD  offices  for  finalization. 

6.  Prepare  and  maintain  in  a  current  status  a  CD  file  copy 
of  all  contractor-generated  information. 
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All  Area  2nd  District  Geologists 


Through:  Conservation  Manager,  Central  Region 

Eastern  Region 
Western  Region 


■  &rUtU~ y 


From: 


Chief,  Conservation  Division 


Subject: 


Establishment  of  KCLA’s  in  Accordance  with  Joint  Geologica 
Survey  -  Bureau  of  Mines  Classif ication  Svstem  for  Coal 
Resources  and  Reserves,  dated  February  s/iQ7A 

This  memorandum  modifies  my  instructions  of  December  1,  1969  as  ■>  t 
appiies  to  determination  of  "existence"  of  coal  deposits  for ’purpose* 
of  establishment  of  KCLA's.  This  modification  is  required  as  the 
result  or  cnanges  m  resource-reserve  definition  under  the  recant 

rf.u°i  ?1'31  SifrVeV  "  Bureau  0f  Mi!i5S  Classification  Svstem  for- 
Coal  hich  was  puolished  as  Geological  Survey  Bulletin  1450-3. 

In  current  and  future  work  toward  the  establishment  of  KCLA's 
existence  of  coal  shall  be  in  general  equated  to  "identified 
resources  as  defined  under  the  GS-BM  Classification  System: 

"Specific  bodies  of  coal  whose  location,  rank,  quality,  and 
quantity  are  known  from  geologic  evidence  supported  by 
engineering  measurements.  Includes  beds  of  bituminous 
.  coal  and  anthracite  14  inches  (35  cm)  or  more  thick  and 
beds  of  subbituminous  coal  and  lignite  30  inches  (75  cm) 
or  more  thick  that  occur  at  depths  to  6,000  feet  (1800  m) , 
and  whose  existence  and  quantity  have  been  delineated  within 
specified  degrees  of  geologic  assurance  as  measured,  indicated, 
inferred.  ,nc-uae  also  thinner  and/or  deaper  beds  tha'- 

bSin!  air‘ed  °r  f0r  which  chere  is  evidence  that 
they  could  be  mined  corner  daily. M 


Identified  resources  for  inclusion  within  a  XCLA  shall  normally  be 
no  more  than  three  miles  from  point  of  observation  and  measurement. 
However,  coal  lands  may  be  included  within  a  KCLA  at  distances  greater 
than  three  miles  from  points  of  observation  or  measurement  where 

geologic  £ata  strongly  support  persistence,  thickness,  and  quality 
of  coal.  J 

Separate  instructions  have  been  issued  for  cineral  land  classification 
for  retention  (May  28,  1976)  and  will  be  issued  for  resource-reserve 
calculations  for  lease  evaluation. 
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United  States  Department  of  the  Interior 

GEOLOGICAL  SURVEY 
RESTON,  VIRGINIA  22092 

JUS  2  2  1276 


Memorandum 


To: 


Through: 


Alll  Area  and  District  Geologists 

All  Area  and  District  Mining  Supervisors 

Conservation  Manager,  Central  Region 

Eastern  Region  __ 

Western  Region^^;£v^£$ 


From:  Acting  Chief,  Conservation  Division 

Subject.  Resource-Reserve  Calculations— —Coal  Lease  Evaluation 

This  memorandum  supersedes  my  instructions  of  June  18,  1973,  with  respect 
to  methods  of  calculations  of  inplace  reserves  for  coal,  and  supplements 
my  memorandum  of  May  28,  1976,  with  respect  to  reserves  and  resources 
terminology  for  mineral  land  classification  for  retention  purposes/  In 
addition,  a  memorandum  will  be  issued  as  to  use  cf  this  system  for 
establishment  of  KCLA’s.  . 


Area  and  District  Geologists  are  required  to  provide  current  calculations 
of  coal  reserves  inplace  in  Measured,  Indicated,  and  Inferred  categories 
for  use  by  Area  and  District  Mining  Supervisors  in  calculating  recoverable 
coal  reserves.  Demonstrated  (Measured  and  Indicated)  reserve  data  are 
used  for  purposes  of  establishing  bonuses  for  competitive  lease  sales 
and  advance  accumulative  royalties  for  leases  to  be  issued  or  leas- 
continuances,  and  for  determination  of  accuracy  of  Measured  and  Indicated 
reserves  for  preference  right  lease  applications.  Such  reserve  determination 

llLlTr  UnT  SU”exit  and  ?r°P°sed  Federal  regulations,  and  standard 

valid^T3/  ,^e  followed  ln  order  Co  assure  that  our  work  will  be  legally 
valid.  Interred  reserves  will  be  used  for  inventory  purposes  only. 

on  Federai°iandc?  ™  re8?™lbi^~  **  providing  coal  reserve  information 
ral  lands  in  a  uniform,  legally  correct  manner  for  use  in  competitive 

leasing,  lease  data  systems,  and  overall  Federal  coal  management  programs 
as  opposed  to  mineral  land  classification  for  retention  purposes,  thf 
following  procedures  will  be  followed: 

1. 


OJT/O^ 
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The  following  definitions  of  Measured,  Indicated,  and  inferred 

will  be  employed  for  these  purposes: 

a.  Measured  coal:  coal  for  which  estimates  of  rank,  quality, 
and  quantity  have  been  computed  from  sample  analyses  and 
measurements  from  closely  spaced  and  geologically  well-known 
sample  sites.  Measured  coal  is  computed  from  dimensions 
revealed  in  outcrops,  trenches,  mine  workings,  and  drill 
holes.  The  points  of  observation  and  measurement  are  so 
closely  spaced  and  the  thickness  and  extent  of  coais  are  so 
well  defined  that  the  tonnage  is  judged  to  be  accurate  within 
20  percent  of  true  tonnage.  Although  the  spacing  of  the 
points  of  observation  necessary  to  demonstrate  continuity 

of  the  coal  differs  from  region  to  region  according  to  the 
character  of  the  coal  beds,  the  points  of  observation  are 
no  greater  than  1/2  mile  (.8  km)  apart.  Measured  coal  is 
projected  to  extend  as  a  1/4  mile  (.4  km)  wide  belt  from  the 
outcrop  or  points  of  observation  or  measurement. 

b.  Indicated  coal:  coal  for  which  estimates  of  the  rank,  quality, 
and  quantity  have  been  computed  partly  from  sample  analyses 
and  measurements  and  partly  from  projection  of  visible  data 
for  a  reasonable  distance  on  the  basis  of  geologic  evidence. 

The  points  of  observation  are  1/2  (.8  km)  to  1-1/2  miles 

(2.4  km)  apart.  Indicated  coal  is  projected  to  extend  as  a 

1/2  mile  (.8  km)  wide  belt  that  lies  more  than  1/4  mile 

(.4  km)  from  the  outcrop  or  points  of  observation  or  measurement. 

c.  Inferred  coal:  coal  for  which  quantitative  estimates  are 
based  largely  on  broad  knowledge  of  the  gerlogic  character 
of  the  bed  or  region  and  where  few  measurenents  of  bed 
thickness  are  available.  The  estimates  are  based  primarily 
on  an  assumed  continuation  from  Demonstrated  coal  for  which 
there  is  geologic  evidence.  The  points  of  observation  are 
1-1/2  (2.4  km)  to  6  miles  (9.6  km)  apart.  Inferred  coal  is 
projected  to  extend  as  a  2-1/4  mile  (3.6  kr)  wide  belt  that 
lies  more  than  3/4  mile  (1.2  km)  from  the  eutcrop  or  points 
of  observation  or  measurement. 


It  should  be  noted  that  the  spacing  of  points  of  observation  and 
measurement  are  specific  and  mandatory  for  each  category  (Measured, 
Indicated,  Inferred)  and  must  be  followed. 


2.  The  Reserve  Base  will  be  calculated  by  the  apprrpriate  District 
and  Area  Geologist.  The  Reserve  Base  is  defined  as  that  portion 
of  the  Identified  Coal  Resource  from  which  Reserves  are  calculated 
It  includes  beds  of  bituminous  coal  and  anthracite  28  inches 
(70  cm)  or  more  thick  and  beds  of  subbi numinous  coui  60  inches 
(150  cm)  or  more  thick  that  occur  at  depths  to  1,000  feet  (300  m) . 
It  includes  also  thinner  and/or  deeper  beds  tha:  presently  are 
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3. 


4. 


5. 


.  .oVl  rh(.re  iS  evidence  that  they  could  be 
being  mined  or  for  IncludeS  beds  of  lignite  60 

mined  commercially  .  h  can  be  surface  mined — 

inches  (150  cm)  or  more  thick  waich  can  £  su  £eet 

generally  those  that  occur  at  depths  no  S-eat 
(AO  m)  * 

Ih«  .a..  ,»  JT5S: 

“** -  * 

map  or  plat  indicating  extent. 

i  -  rjA  1 1  -nrovide  Area  and  District  Mining 
Area  and  District  Geologi  indicating  the  area  involved, 

Supervisors  with  a  ^p  or  plat  xndxc  S  calculated 

thickness,  quality,  and  depth  ranges  as 
inplace  tonnage  for  each  tonnage  category . 

.„d  strict  W.W  =“-*"““1  SSrSu 

of  =0,1  535L.,  „d  recoverability, 

current  technology,  sate  y,  factor  to  workable  beds. 

and  will  apply  an  appropriate  recovery  factor  indicated, 

The  figures  thus  ob Z  f erence between  the  Reserve  Base 

and  Interred  Reserves.  _  Reserves  calculated  by  the 

calculated  by  the  geologist  and  the  Resu  ;  unminabie. 

mining  engineer  is  the  amount  ot  coal  cetctuxn.c 

'‘PDresents  substantial 

Note  that  this  system  for  reserve  niVis:ion"'-ese’-ve  determination 

modification  of  previous  Conservation  Division  .esc  .  Bureau 

methods.  It  conforms  with  the  recent l"!  fcllored  by  ail  ageuc-tTof 
of  Mines  Classification  System  whJ;=  Division  personnel  charged 

the  Department  of  the  Interim.  study  P^ 

22,SS.r^rre«cie odhif  document  which  was  .  also  published 

as  Geological  Survey  Bulletin  1450-B. 

Any  serious  difficulties  encountered  in  the  application  of  these  prece¬ 
des  should  be  reported  promptly  to  Division  headquarters. 

Acting  Chief,  Conservation  Division 


Enclosure 


GEOLOGICAL 


SUMMARY  OF  MAJOR  REQUIREMENTS  OF  JOINT 
SURVEY  -  BUREAU  Or  MILTS" COAL  CLASSIFICATION  SYSTEM 


1.  Coal  deposits  can  be  classified  as  reserve?  only  if  they  are  deemed 
minable  at  a  profit. 

2.  -Because  profitability  varies  with  changing  economic  conditions,  all 

reserve-resource  estimates  oust  be  dated. 

3.  The  reserve  base  as  defined  under  this  classif ication  oust  be  reduced 
by  a  recovery  factor  in  order  to  establish  the  quantity  to  be  reported 
as  reserves . 

4.  The  reserve  base,  except  under  specified  economic  circumstances, 
includes  anthracite,  bituminous,  and  subbi Luminous  coal  that  occurs 
at  depths  to  1,000  feet  (300  m) ,  Only  these  lignite  deposits  which 
can  be  surface  mined,  generally  occurring  ct  a  depth  no  greater  than 
120  feet  (40  m)  can  be  included  in  the  reserve  base. 

5.  Rank  of  coal  reserves  or  resources  is  to  be  determined  in  accordance 
with  ASTM  Designation  D-388-3S,  p.  77-84  (1938). 

6.  Quality  of  a  coal  deposit  must  be  considered  before  it  can  be  included 
in  a  reserve  or  resource  category,  but  no  standards  of  quality  are 
specified  other  than  ash  content.  No  coal  containing  more  than 

33  percent  ash  may  be  included  in  reserve- resource  estimates. 

7.  No  coal  deposit  may  be  included  in  either  the  reserve  or  resource 
category  if- it  occurs  at  a  depth  greater  than  6,000  feet  (1800  m)  . 
These  coals  will  be  considered  at  a  later  date. 

8.  Drill  hole  spacing  requirements  for  reserves  and  resources  are  no 
more  than  1/2  mile  (.8  km)  apart  for  measured  coal,  1-1/2  miles 
(2.4  km)  for  indicated  coal,  and  6  miles  (9.6  km)  for  inferred  coal. 

9.  Measured  coal  must  be  known  accurately  within  20  percent. 

I 

.0.  No  percentage  of  accuracy  requirement  is  stipulated  for  indicated 
or  inferred  reserves. 


To: 
From : 


Acting  Assistant  Secretary  for  Energy  end  K£nar&2s 

Director*  Geological  Survey 
Director*  Eurecu  of  Hines 


Subject*  1  oint.  Q.~xeen ent  defining  cc-cl  rcf.onycc  era  reserve 

classification.  tcros  for  Department  of  latcricFrc’soarcc 
esti^-ates  . 

Xi»  order  to  ere  coal  resource  terr.s  ^it!  precision  end  cejmon 
understanding  and  to  compare  resource  date  effectively*  n  joint 
Survey  ere  Bureau  ot  vork  grovp  developed  c. 

•  btr.ndoral  red  >  definitive,  ore  2  dly  rpp.Li  cell  g  cissGit  ice  tion.  cyntem 
to  coordinate  the  derivation  of  official'  ranecrcc  estimates?,  The 
rc2u.n.j  o»  t , .  e  «Oi »%  group  coXi.ei-oretron  ere  pressritc-d  here^^iuh* 
They  have  (1)  cipreed  on  n  classification  system*  (2)  compiled  c 
gloG.^uiy  of  rare ‘•-rrco.  terra,  end  (jO  established  criteria  for 
rcsourco/rcccrvc  identification. 


' ;  0. 

Director c  Geological  Survey 


T hch\a$.  VI  Ja]lie 

Director*  Bureau  of  Hince 


Coclooura 

cct  Bureau  of  Mince 

General  Files  (114) 
Director’s  Charon  (114) 
toivisio.-q.  (511) 

OER  Bdj3 
OER  Files 
BCR  Chreu  (95 6) 

Fend  j.r.v 

CDiCnVoodshp;  1/26/76 


860-7734 


JOIKT  GEOLOGICAL  SURVEY-BUREAU  OF  HIKES 
CLASSIFICATION  SYSTEM  -'OR  COAL 
RESOURCES  AMD  RESERVES 

THis  method  of  class!  ^catioai^i^confo^i^^ith^^pr^isions^f 
the  Joint  geological  Survey  u.  ^  all  air.orai  resources  and  will 

Agreement  of  November  21,  19  .  £s  Qn  CQal  conducted  by  agencies 

be  used  in  future  resource  -  -  resource  and  reserve  estimates 

of  the  Department  of  the  Interior.  All  resource  ana 

will  be  dated. 

Within  this  system  the  term  "coal  resource^  ^s^®* -.^extraction  is 
quantity  of  coal  inthe  ground  xn  £s£|e»  is  that  part  of 

currently  or  potentially  -  -  d  quantity  have  been  reasonably 

aastf«aj?wSK.  -« — 

market  conditions. 


Classification  System  . 

This  system  employs  a 

iSSiSsorr:LS:£1in  the  ^ 

-relationship  of  the  various  factors  involved  coal  resources  -r 

on  the  horizontal  scale,  increasingly  to  the  scale, 

degree  of  geological  assurance  o^  e*i-  ^  economic  and  technologic 

increasingly  upward,  according  to  their  de^e 

feasibility  of  recovery. 

The  following 'general  defi  «^io«s  of  « ^  ^---^fXchl  oUows 
Si1  reflect  changing  conditions 

without  affecting  the  definitions. 


Glossary  o?  Goal  Classification  Terms 


Resources  -  Concentrations  of  coal  insuch  forms  that  economic  extraction 
is  currently  or  may  become  ieasible. 

engineering  measurements. 

■Undiscovered  Resources  -  Unspecified  bodies  of  coal  surmised  to  exist  on 
the  basis  of  broad  geologic  knowledge  and  theory. 
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Reserve  Base  -  That  portion  of  the  Identified  Coal  Resource  from 
which  "Reserves  are  calculated. 

Reserve  —  That  portion  of  the  Identified  Coa^.  Resource  i_hat  can  be 
economically  mined  at  the  time  of  det erminat _on.  The  reserve 
is  derived  by  applying  a  Recovery  Factor  to  that  component  of  the 
•Identified  Coal  Resource  designated  as  the  Re s c rv e  -> a s o  ♦ 

Recovery  Factor  —  The  percentage  of  total  tons  of  coal  estimated  to 
be  recoverable  from  a  given  area  in  relation  to  the  total  tonnage 
-estimated  to  be  in  the. Reserve  Base  in  the. ground. 

Identif ied-Sub economic  Resources  -  The  part  of  coal  resources  that 
occurs  in  Demonstrated  and  Inferred  Resources  that  is  not  now 
minable  economically.  .  •  -  * 

•Hypothetical  Resources  -  Undiscovered  Coal  Resources  in  beds  that  may 
reasonably  be  expected  to  exist  in  known  mining  districts  under 
known  geologic  conditions.  In  general,  Hypothetical  Resources  are 
in  broad  areas  of  coal  fields  where  points  of  observation  are  absent 
and  evidence  is  from  distant  outcrops,  drill-holes,  or  wells.  Ex¬ 
ploration  that  confirms  their  existence  and  reveals  quantity  and 
quality  will  permit  their  reclassification  as  a  Reserve  or  Identified- 
Subeconomic  Resource. 

•  • 

\ 

Speculative  Resources  —  Undiscovered  coal  in  beds  that  may  occur  either 
in  known  types  of  deposits  in  a  favorable  geologic  setting  where  no 
discoveries  have  been  made,  or  in  deposits  that  remain  to  be  recog¬ 
nized.  Exploration  that  confirms  their  existence  and  reveals  quantity 
and  quality  will  permit  their  reclassification  as  Reserves  or 
Identif ied-Subeconomic  Resources . 

The  following  definitions  are  applicable  to  both  the  Reserve  and 

Identif ied-Subeconomic  Resource  components. 

Measured  -  Coal  for  which  estimates  of  the  rank,  quality,  and  quantity 

have  been  computed,  within  a  margin  of  en*or  of  less  than. 20  percent, 
from  sample  analyses  and  measurements  from  closely  spaced  and 
geologically  well-known  sample  sites. 

Indicated  -  Coal  for  which  estimates  of  the  rank,  quality,  and  quantity 
have  been  computed  partly  from  sample  analyses  and  measurements  and 
partly  from  reasonable  geologic  projections. 

Demonstrated  -  A  collective  term  for  the  sum  of  coal  in  botli  Measured 
and  Indicated  Resources  and  Reserves. 


•.•Infer rod  -  Coal  in  unexplored  extensions  of  Demonstrated  Resources  for 

which  estimates  of  the  quality  and  size  are  based  on  geologic  evidence 
and  projection. 

Rank  -  The  classification  of  coals  relative  to  other  coals,  according 
to  their  degree  of  metamorphism,  or  progressive  alteration,  in  the 
natural  series  from  lignite  to  anthracite.  (Classification  of  Coal 
by  Rank,  1933,  Amer.'Soc.  Test.  Materials,.  A  STM  Designation  D-388-3S, 
p.  77-84). 

Quality  or  Grade  -  Refers  to  individual  measurements  such  as  heat  value 
fixed  carbon,  moisture,  ash,  sulfur,  phosphorus,  major,  minor,  and 
,  trace  elements,  coking  properties,  petrologic  properties,  and  particular 
organic  constituents.  The  individual  quality  elements  may  be  aggregated 
in  various  ways  to  classify  coal  for  such  special  purposes  as  metallur- 
-gical  gas  ,  petrochemical,  and  blending  usages. 

r 

Criteria  for  Coal  Resource/Reserve  Identification 

Estimates  of  the  different  classes  of  coal  resources  and  reserves  are 
arbitrarily  based  upon  three  criteria  —  (1)  thickness,  rank,  and  quality’ 
of  the  coal  bed,  (2)  depth  of  the  coal  bed,  and  (3)  the  proximity  of  the 
coal  resource  data  upon  which,  the  estimate  was  based.  Depth  and  thickness 
are  criteria  because  they  control  economic  and  technologic  feasibility  of 
recovery.  The  criteria  for  each  class  are  described  below  and  summarized 
in  Table  I  and  will  be  used  in  preparing  all  Department  of  the  Interior 
coal  resource/reserve  estimates  from  January  1,  1975,  until  further 
revised. 


These  criteria  apply  only  to  those  coal  bodies  that  are  or  will  be  economi¬ 
cally  extractable  by  underground,  surface and/or  in  situ  methods.  Coal 
thinner  than  14  inches  (35  cm)  (anthracite  and  bituminous)  and  30  inches 
.(75  cm)  (subbituminous  and  lignite)  and  all  coal  deeper  than  6,000  feet 
(1800  n)  is  excluded.  These  thinner  and  deeper  coals  will  be  considered' 
at  a  later  date.  Coal  containing  more  than  33  percent  ash  is  excluded 
from  resource  and  reserve  estimates. 


Identified  Resources  —  Include  beds  or  bituminous  coal  and  anthracite 
14  inches  (35  cm)  or  more  thick  and  beds  of  subbituminous  coal  and 
lignite  30  inches  (75  cm)  or  more  thick  that  occur  at  depths  to  6,000 
feet  (1800  m) ,  and  whose  existence  and  quantity  have  been  delineated 
within  specified  degrees  of  geologic  assurance  as  measured,  Indicated, 
or  inferred.  Include  also  thinner  and/or  deeper  beds  that  presently 
are  being  mined  or  for  which  there  is  evidence  that  they  could  be  mined 
commercially. 

Undisc ova i ad  Resources  —  Include  beds  of  bituminous  coal  and  anthracite 
Inches  (35  cm)  or  more  thick  and  beds  of  subbituminous  coal  and 
^•^•£>oite  30  inches  (75  cm)  or  more  thick  that  are  presumed  to  occur  in 
unmapped  and  unexplored  areas  to  depths  of  6,000  feet  (1300  m)  . 


Remaining  Resources 
Resources  as  of 


-  Includes  the  sum  of  the 
the  date  o t  the  estimate. 


Identified  and 


Undiscovered 
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Cumulative  Production  -  Includes  the  sum  of  all  production  prior  to  the 
date  of  the  estimate. 


Total  Oiiginnl  Resources  —  Include  the  sun  of  the  Remaining  Resources  and 
Cumulative  Production  as  of  the  date  of  the  estimate. 

Reserve  Base  -  Includes  beds  of  bituminous  coal  and  anthracite  28  inches 
.(70  cmX  or  more  thick  and  beds  of  subbi tuminuus  coal  60  inches  (150  cm 
or  more  thick  that  occur  at  depths  to  1,000  feet  (300  m) .  Includes 
also  thmnei  ano/or  deeper  beds  that  presently  are  being  mined  or  for 
which  tnere  is  evidence  that  they  could  he  mined  commercially  at  this 
time.  Includes  beds  of  lignite  60  inches  (150  cm)  or  more  thick  which 
can  be  surface  mined  generally  those  that  occur  at  depths  no  greater 
than  120  feet  (40  m) .  .  . 


Reserve  -  Includes  that  portion  of  the  Reserve  Base  that  can  be  mined  at 
.  the  time  of  classification.  (See  Recovery  Factor) 

Recovery  Factor  —  On  a  National  basis  the  estimated  Recovery  Factor  for 
the  total  Reserve  Base  is  50  percent.  More  precise  recovery  factors 
can  be  computed  by  determining  the  total  coal  in  place  and  the  total  . 
coal  recoverable  in  any  specific  locale, 


Subeconomic  Resources  -  Include  all  Identified  Resources  that  do  not  fall 
into  the  Reserve  category.  Include  in  this  category  beds  of  bituminou. 
coal  and  anthracite  14  inches  (35  cm)  to  28  inches  (70  cm)  thick  and 
beds  of  subbituminous  coal  30  inches  (75  cm)  to  60  inches  (150  cm)  thi< 
that  occur  at  depths  to  1,000  feet  (300  m) .  Include  also  beds  of 
bituminous  coal  and  anthracite  14  inches  .(35  cm)  or  more  thick  and  bed: 
of  subbituminous  coal  30  inches  (75  cm)  or  more  thick  that  occur  at 
depths  between  1,000  (300  m)  and- 6,000  feet  (1800  m) .  Include  lignite 
beds  30-  inches  (75  cm)  or  more  thick  that  cannot  be  surface  mined-- 
•  generally  those  that  occur  at  depths  greater  than  120  feet  (40  m) ,  and 
•  lignite  beds  30  inches  (75  cm),  to  60  inches  (150  cm)  thick  that  can 

be  surface  mined,  Include  the  currently  nonrecoverable  portion  of  the 
Reserve  Base. 


The  following  criteria  are  applicable  to  both  the  Reserve  and  Subeconomic 
Resources  components. 


Hg-a-surcd  ~  ^sources  are  computed  from  dimensions  revealed  in  outcrops, 
trenches,  mine  workings,  and  drill  'holes.  The  points  of  observation 
and  measurement  are  so  closely  spaced  and  the  thickness  and  extent  of 

C?a,1S  S°  WGli  defined  that  the  tonnage  is  judged  to  be  accurate 
w  t  im  percent  of  true  tonnage.  Although  the  spacing  of  the  points 
of  observation  necessary  to  demonstrate  continuity  of-  the  coal  differs 
from  region  to  region  according  to  the  character  of  the  coal  beds  the 
points  of  observation  are  no  greater  than  1/2  mile  (.8  km)  apart.’ 
Measured  coal  is  projected  to  extend  as  a  1/4  mile  (.4  km)  wide  belt 
from  the  outcrop  or  points  of  observation  or  measurement. 


♦ 


l 
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Indicated  —  Resources  ere  computed  pertly  from  speciiieu.  nee ou^ erne n i_s 

end  pertly  from  projection  of  visible  dste  lor  e  reesoneble  distence 
on  the  basis  of  geologic  evidence.  The  points  of  observation  are 
1/2  (.8  km)  to  1  1/2  miles  (2. A  km)  apart.  Indicated  coal  is  pro¬ 
jected  to  extend  as  a  1/2  mile  (..8  km)  wade  oelt  that  lies  mo^e  than 
1/4  mile  (.4  km)  from  the  outcrop  or  points  of  observation  or 
measurement. 

Inferred  -  Quantitative  estimates  are  -based  largely  on  broad  knowledge 

of  the  geologic  character  of  the  bed  or  region  and  where  few  measure¬ 
ments  of  bed  thickness  arc  available.  The  estimates  are  based 
primarily  on  an  assumed  continuation  from  Demonstrated  coal  for 
which  there  is  geologic  evidence.  The  points  of  observation  are 
1  1/2  (2.4  km)  to  6  miles  (9.6  km)  apart.  Inferred  coal  is  projected 
to  extend  as  a  2  1/4  mile  (3.6  km)  wide  belt  that  lies  more  than  3/4 
mile  (1.2  km)  from  the  outcrop  or  points  of  observation  or  measurement. 

Hypothetical  Resources  -  Quantitative  estimates  are  based  on  a  broad 

knowledge  of  the  geologic  character  of  a  coal  bed  or  region.  Measure¬ 
ments  of  coal  thickness  are  more  than  6  miles  (9.6  km)  apart.  The 
assumption  of  continuity  of  a  coal  bed  is  supported  only  by  geologic 
evidence. 

Speculative  Resources  -  Quantitative  estimates  are  based  on  geologic 
assumptions  that  undiscovered  coal  may  occur  in  known  types  of 
deposits  or  in  favorable  geologic  settings. 

•  r 

t  r 

* 
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TABLE  1.  COAL  RESOURCE-RESERVE  CRITERIA 


Resources  and  Undiscovered  Resources 

Anthracite  and  Bituminous  Coal 
Subbituminous  Coal  and  Lignite 

Identified  Resources 

Anthracite  and  Bituminous  Coal  .  ... 

Subbituminous  Coal  and  Lignite 

Reserve  Base 

Anthracite  and  Bituminous  Coal  . 

Subbituminous  Coal 
Lignite 

Reserves 

Criteria  same  as  Reserve  Base  but  with  Recovery  Factor  applied 
Subeconomic  Resources 

Anthracite  and  Bituminous  Coal 


epth- 

— Feet 

(Meters) 

Thickness- 

— Inches 

(Ce- 

6,000 

(i800) 

or  less 

14 

(35) 

or 

more 

6,000 

(1S00) 

or  less 

3Q 

(75) 

or 

more 

6,000 

(1800) 

or  less 

14 

(35) 

or 

more 

6,000 

(1800) 

or  less 

30 

(75) 

or 

more 

1,000 

(300)  or  less 

28 

(70) 

or 

more 

1,000 

(300)  or  less 

60 

(150) 

or 

mote 

120 

(40)  or  less 

60 

(150) 

or 

more 

0  -  1,000  (300) 
1,000  (300)  -  6,000  (1800) 


Subbituminous  Coal 


Lignite 


0  - 


1,000  (300)  rr 


1,000  (300) 
6,000  (1800) 


14  (35)  -  28  (70) 
14  (35)  or  more 

30  (75)  -  60  (150) 
30  (75)  or  more 


30  (75)  -  60  (150) 
30  (75)  or  more 


0  -  120  (40) 

120  (40)  -  6,000  (1800) 

Also  includes  currently  nonrecoverable  part  of  Reserve  Base. 

The  Aeserve  Base  includes  some  beds  that  are  thinner  nnrl/nr  *-i  ... 

but  that  presently  are  being  mined  or  are  judged  to  be  minable  commercially  ffthS  time?^  Permlt’ 
SS“efswranceeasaIescribeJfJndthe  text^’  IndiCated*  and  Inferred  ^ding  to  the  degree  of 


. 

September  29 ,  1961 


1012  Bartlett  Building 
215  W.  Seventh  St. 

Los  Angeles  14,  Calif. 


Memorandum 


To: 


From: 


District  Geologist,  Taft 
District  Geologist,  Anchorage 

Regional  Geologist,  Pacific  Coast  Region 


Subject:  Coal  classification  -  thickness  determination 
Following  an  exchange  between  th°  Ch^ef’  anri  Ho  n  _  ,  _  . 

1.  Id  a  coal  bed  with  one  or  several  thin  cartings  the  effective 
thicknesses^of^the  p^gs^  ™  the  ^ 

1  °°al  bed  with  many  partings  the  nrocedure  in  (l) 

thicSesTof^he3!  ^heht^ikneSS  °f  ths  stings  exceeds  the  ' 
ohickness  of  tne  interbedded  coals,  in  which  case  the  entire 

a  2Ufoo-  bid  if'  Wi*h.partlnS3  ^  deducted.  For  exannle,  if 

layers  o-  ell  °a  ^  t" ierlain  by  one  foot  of  alternating 
layers  o.  coal  and  shale  in  which  the  shale  thickness  exceeds 

££*  r  r*u:  ^ 

heat  S  frLn6000eBtuP(aire^ied)PtoPk5S  Btf  (^“received)*  ^ 

si  rrs.-ss-asL 

notice?0  BtU'  ^  drled>  as  the  rnlfll®uin  heat  value  until  further 

(sgnd.  J .C. Miller) 


/ 


R.  G.  Wayland/ 


Standardized  interpretations  of  Suggested  P,ules  for  Calculating  and 


Reporting;  Coal  Reserves  to  be  used  by  New  Mexico-Southern  Colorado 
pro j  ects . 

A.  Definition  of  coal  bed;  The  Suggested  Rules  do  not  formally  define  a  coal 

m 

"bed";  however,  a  definition  i3  implied  in  paragraph  7k:  "Beds  and  parts 
of  beds  made  up  of  alternating  thin  layers  of  coal  and  parting  shall  be 
omitted  if  the  partings  make  up  more  than  one-half  the  total  thickness 
.  .  .  or  if  the  ash  content  exceeds  33  percent.”  Paraphrasing  this,  a  • 
coal  bed,  for  purposes  of  reserve  calculations,  may  be  defined  as  a  strati¬ 
graphic  interval  composed  of  more  than  50  percent  coal,  and  of  which  the 
uppermost  and  lowermost  layers  are  coal.  Bony  coal  (high  ash  content,  but 
less  than  33%  ash)  is  classed  as  coal;  bone  (ash  content  greater  than  33%) 
is  excluded.  In  complex  coal  sequences  with  many  alternations  of  coal  and 
parting,  the  coal  bad  as  defined  above  may  be  further  analysed  into  two  or 
more  predominantly  coal  benches  separated  by  predominantly  non coal  simple 
or  compound  partings,  and  the  sum  of  the  thicknesses  of  the  predominantly 
coal  benches  may  be  used  as  the  effective  thickness  of  the  total  coal  bed. 
It  is  realized  that  there  may  be  a  considerable,  discrepancy  between  the 
thickness  thus  established  and  the  thickness  actually  minable  under  present 

mining  practice,  but  the  geologist  ordinarily  Is  in  no  position  to  judge 

* 

what  portion  will  be  extractable  when  the  deposit  is  eventually  exploited. 

B.  Lateral  continuity  of  coal  beds:--  The  lateral  continuity  of  coal  beds  at 
the  outcrop  is  determined,  if  possible,  by  visual  tracing  or  by  correlation 
of  discontinuous  outcrops  on  the  basis  of  geologic  evidence.  In  some  cases 
geologic  evidence  of  lateral  continuity  may  not  exist,  or  may  not  be  obtain 
able  with  our  present  basic  knowledge  and  techniques. 


1. 


Where  lateral  continuity  has  been  proven  by  visual  tracing  or  by 
correlation  of  very  closely  spaced  observations,  this  continuity 
should  be  indicated  by  solid  outcrop  line:;  on  the  map  and  by  solid 
correlation  lines  between  the  corresponding  columnar  coal  sections. 

2.  Where  lateral  continuity  is  indicated  by  geologic  evidence,  but  where 
possibility  of  error  exists,  lines  consisting  of  Iona  dashes  should 
be  used  on  the  map*  and  on  the  series  of  columnar  sections. 

^Experience  has  shown  chat  it  is  frequently  imTHTcicabU  to  differentiate 

of  courP:i  °bfe°U70P  Uneu  "  drafClnS  th£  “P-  Exceptions  *7! 

-  or  course,  be  made  m  such  cases. 

3.  Where  no  geologic  evidence  or  obtainable  geologic  evidence  as  to  con- 
tmuity  exists,  the  position  of  outcrop  of  the  approximate  stratigraoh: 
horizon  of  the  coal  bed  should  be  indicated  on  the  geologic  map  by  a 
line  consisting  of  short  dashes  and  extending  up  to  a  maximum  of 

1/2  mile  in  either  direction  from  the  point  of  observation.  On  the 
series  of  columnar  coal  sections,  the  lack  of  known  continuity  should 
be  indicated  by  a  few  short  dashes  extending  in  either  direction  from 


4. 


the  corresponding  coal  section,  and  ending  in  question  marks. 

Where  continuity  has  been  indicated  by  solid  or  long-dashed  lines  on 
the  map,  as  specified  in  paragraphs  1  and  2  above,  termination  of 
such  lines  shall  indicate  a  pinching-out  of  the  bed  or  a  reduction  in 
thickness  below  the  established  minimum  for  the  rank  of  coal  involved. 
This  should  be  documented  on  the  line  of  columnar  coal  sections  by 
columnar  sections  which  bracket  the  stratigraphic  horizon  of  the  coal 
bed  and  show  its  submarginal  thickness  or  absence. 

♦ 

(a)  If  the  precise  geographic  locality  where  the  bed  terminates  or 
reaches  submarginal  thicknesa  is  known,  the  eolid  or  long-dashed 
outcrop  line  shall  end  at  that  point* 
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(b)  If  the  point  where  the  bed  terminates  or  reaches  submarginal 
thickness  is  known  only  to  be  somewhere  between  two  points  of 
observation,  the  cut-off  point  should  be  determined  by  inter¬ 
polation,  and  the  solid  or  long-dashed  outcrop  line  shall 
terminate  at  the  point  so  determined. 

(c)  Where  geologic  evidence  does  not  permit  determination  of  a 
cut-off  point  by  direct  observation  or  interpolation,  i.e., 
where  the  continuity  and  thickness  of  the  bed  beyond  a 
terminal  point  of  observation  can  not  or  has  not  been  observed, 
the  solid  or  long-dashed  outcrop  I in a  should  be  extended  only 
to  the  extreme  point  of  observation,  and  a  short-dashed  line 
should  be  used  to  indicate  the  position  of  outcrop  of  the 
approximate  stratigraphic  horizon  of  the  coal  bed  for  a  dis¬ 
tance  of  up  to  a  maximum  of  1/2  mile  beyond  the  last  point  of 
observation. 

(d)  Changes  from  one  thickness  category  to  another  along  a  mapped 
outcrop  line  should  be  indicated  as  follows: 

half  arrow  points  enclose  coal  mere  than  14  inches  thick  for 
bituminous  and  anthracite,  more  than  30  inches  thick  for 
lignite  and  subbituminous ;  light  arrow  points  enclose  coal 
more  than  28  inches  thick  for  bituminous  and  anthracite, 
more  than  60  inches  thick  for  lignite  and  subbituminous;  and 
solid  arrow  points  enclose  coal  more  than  42  inches  thick 
for  bituminous  and  anthracite,  more  than  120  inches  thick 
for  lignite  and  subbituminous. 
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C.  Calculation  of  reruns;  The  procedures  as  outlined  in  the  Suggested  Pule. 
shall  be  followed,  with  the  following  interpretations: 

1.  A  letter  dated  November  26,  1948,  from  Paul  Averitt  to  R.  P.  Bryson, 
which  is  presumably  officially  supplemental  to  the  Suggested  Rules, 
.contains  the  following  statement  concerning  "measured"  coal:  "One 
single,  isolated  point  of  observation  about  occurrence  and  thickness 
of  coal,  not  supported  by  other  information  .  ,  .  entitles  the  esti¬ 
mator  to  assume  a  circle  of  1/4  mile  radius  about  the  point  of  infor¬ 
mation."  Paragraph  4B  of  the  Suggested  Rules  contains  the  statement': 

An  isolated  drill  hole  .  .  .  may  be  considered  to  determine  an  area  of 
c°al  of_all  classes  extending  for  a  radiuc  of  1/2  mile  around  the  hole. 
By  subsequent  informal  agreement  it  has  been  agreed  that  the  smaller 
circle  shall  represent  "measured"  coal  and  the  additional  area  within 
the  larger  circle  shall  represent  "indicated"  coal.  It  has  also- been 
agreed  that  the  1/4  mile  and  1/2  mile  radii  shall  be  considered  maxima, 
and  the  estimator  may  reduce  these  lengths  on  the  basis  of  his  general 
knowledge  of  the  habit  of  coal  beds  in  the  area. 

In  accordance  with  these  rules,  as  amended,  a  single  point  of  observa¬ 
tion  on  a  coal  bed,  the  lateral  continuity  of  which  cannot  or  has  not 
been  determined,  shall  be  considered  to  be  representative  of  those 
portions  of  circles  of  up  to  1/4  mile  and  1/2  mile  radius  described 
about  the  point  of  observation  and  lying  behind  the  outcrop  of  the 
Stratigraphic  horizon  of  the  coal  bed.  (See  paragraph  B-3,  above.) 

Where  the  continuity  of  a  bed  has  been  established  and  .the  bed  is  repre¬ 
sented  on  the  map  by  a  solid  or  long-dashed  outcrop  line,  and  cut-off 
poin.s  have  been  establianed  (as  outlined  in  paragraphs  B-4-(a)  &  (b)). 


2. 
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' 


■ 


3. 


4. 


the  area  assumed  to  be  underlain  by  the  bed  shall  be  determined  by  the 

standard  semicircular  construction  as  outlined  in  paragraph  7B  of  the 
Suggested  Rules. 

(a)  Constructions  based  on  solid  outcrop  lines  shall  determine  areas 
of  "measured"  coal. 

(b)  Constructions  based  on  long-dashed  outcrop  lines  shall  determine 
areas  of  'indicated"  coal,  except  that  each  point  of  observation 
along  the  long-dashed  outcrop  line  shall  be  considered  to  repre¬ 
sent  "measured"  coal  under  a  semicircular  area  of  up  to  1/4  mile 

% 

radius  about  the  point  of  observation. 

Where  the  continuity  of  the  bed  has  been  only  partially  established 

(see  paragraph  B-4-(c),  above),  either  of  the  following  two  procedures 
may  be  followed: 

(a)  The  estimator  may,  on  the  basis  of  observed  thinning  or  general 
knowledge  of  the  habit  of  coal  beds  in  his  area,  extrapolate  the 
known  data  to  a  cut-off,  and  determine  area  of  coal  by  the  stand- 
ard  semicircular  constructions. 

If  the  estimator  has  no  basis  for  predicting  the  continuity  and 
thickness  of  the  bed  beyond  terminal  points  of  observation,  he 
may  use  the  procedure  outlined  in  Appendix  I. 

(=)  In  cases  where  a  cut-off  point  can  bo  determined  at  one  end  of  ' 
the  outcrop  but  cannot  be  determined  at  the  other  end,  a  combi¬ 
nation  of  the  conventional  semicircular  construction  and  the 
construction  outlined  in  Appendix  I  may  be  used. 

"Inferred"  coal,  as  defined  in  the  .Suggested  Rules,  fall,  into  two 
categories: 

(a)  Coal  in  beds  for  which  there  is  "geologic  evidence  of  continuity" 
on  which  there  are  "few,  if  any,  uieaauremento " .  The  spacing 


(b) 


5 


eeds  1*2  miles  (the 


of  observations  in  this  case  presumably  exc 
general  spacing  for  "indicated"  coal),  and  this  category  would 

embrace: 

(X)  coal  in  areas  where  only  widely-spaced  observations  of  the 
'  beds  have  been  made  but  where  the  stratigraphic  associations 

Of  the  beds  are  uniform  over  wide  areas,  permitting  the  de¬ 
termination  of  continuity  by  correlation, 

(2)  Coal  in  areas  where  outcrops  of  clinker,  or  'burned  coa  -  , 
can  be  traced  for  distances  of  more  than  lh  raj-les  but 
no  thickness  measurements  of  the  coal  can  be  obtained. 

(b)  coal  underlying  those  portions  of  the  standard  semicircular  con- 

structions  that  lie  more  than  2  miles  in  from  the  outcrop. 

this  case,  of  course,  the  bed  must  have  a  demonstrated  continuity 

Of  more  than  4  miles  along* the  outcrop  before  any 

coal  can  be  calculated. 
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Appendix  I 


Procedure  Co  be  followed  in  estimating  coal  reserves  in  cases  where 
the  partial  extent  of  a  coal  bed  at  the  outcrop  is  determined,  but  the 
continuity  and  thickness  of  the  bed  can  not  be  predicted  beyond  the  ter.nl- 
nal  points  of  observation. 

1.  From  the  two  terminal  points  of  observation  draw  lines  normal 
to  the  direction  of  the  outcrop  and  of  a  length  equal  to  one- 
half  the  mapped  length  of  outcrop. 

2.  Similarly  draw  parallel  lines  of  the  same  length  through  ea^h 
interpolated  point  of  change  of  thickness-category  (see  para¬ 
graph  B-4-d) . 

3.  Connect  the  ends  of  these  lines  with  a  smooth  line  which  par- 
allels  the  outcrop  line. 

4.  If  applicable,  draw  in  smooth  lines  parallel  to  the  outcrop  and 
1/2  mile  and  2  miles  in  therefrom,  to  Indicate  limits  of  "measured” 
and  "indicated”  coal,  respectively. 

5*  The  total  area  is  thus  divided  into  a  member  of  smaller  areas. 

The  "reliability  category"  of  each  area  is  determined  from  the 
type  of  outcrop  line  (solid  or  long-dashed)  to  which  it  i3  re- 

.  .  lat ed ,  and  the  arbitrary  distance- from- outcrop  limits  of  "measured" 
and  "indicated"  coal.  Where  isopaching  is  impracticable,  the 
"thickness  category"  of  the  unit  area  is  determined  by  the  trans¬ 
verse  lines  described  in  paragraph  2  of  this  appendix,  and  the 
thickness  figure  to  be  used  for  calculation  shall  be  determined 
by  averaging  measurements  along  the  segment  of  outcrop  to  which 
it  is  related* 
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6.  In  order  to  be  consistent  with  other  construction,  circular 

area  of  up  to  1/4-mile  and  up  to  1/2-mila  radius  should  be  des¬ 
cribed  aoout  the  terminal  poir.t3  of  observation  to  define  addi- 

tioaal  areas  of  "measured"  and  "indicated"  coal,  respective!-, 

C  -£-  ■  =*' 


(*r)  '  %*■) 

A,  B,  C,  D  are  points  of  observation  along  the  outcrop  of  a  coal  bed  of 

proven  continuity-continuity  and  thickness  not  predictable  beyond 
points  A  and  B. 

x,  Y,  Z  are  interpolated  points  (42",  28",  and  28"  thickness,  respectively) 

of  change  from  one  thickness  category  to  another  (for  bituminous  coal 
in  this  case). 

AZ  and  BF  are  1/2-mile  extensions  of  the  outcrop  of  the  stratigraphic 
horizon  of  the  coal  bed. 

U  is  line  defining  the  limit  of  "measured"  coal  and  is  drawn  1/2  mile  in 
from  the  outcrop, 

MH1  and  NN1  in  1/4-raile  radius  area  described  about  A  and  3,  respectively. 
Estimator  has  discretion  to  reduce  the  radius. 

EI  and  FJ  are  1/2 -mile-radius  area  described  about  A  and  B,  respectively. 

Estimator  may  reduce  this  radius,  also* 

YY1  * 

AG,  BH,  XX1, /and  ZZ1  are  erected  normal  to  the  trend  of  the  outcrop  and 
of  a  length  equal  to  one-half  the  distance 
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Examples  of  calculations : 


Note 


The  figure  XRSY  represents  '’measured"  coal  of 


42”  -  36”  -  28” 


a  35”  thickness 


The  figure  RX^S  represents  "indicated”  coal  of  the  same  thickness 
as  in  XRSY. 

The  figure  AMM1  represents  "measured”  coal  of  43”  thickness. 

The  figure  ECTl^M  represents  "indicated”  coal  of  43”  thickness. 

(1)  If,  in  the  above  construction,  the  outcrop  line  AB  were  a 
long-dashed  line,  the  area  of  "measured”  coal  would  be  limited  to 
that  formed  by  describing  semicircles  up  to  1/4-mile  radius  about 
each  point  of  observation  (A,  B,  C,  and  D) . 

(2)  The  example  given  above  assumes  that  data  are  inadequate  for 
conventional  isopaching.  Where  isopachin-  is  possible,  isopach  lines 

with  values  corresponding  to  those  at  X,  Yt  and  2  should  replace  the 
lines  XX1,  YY1,  and  ZZ1. 
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SUGGESTED  RULES  FOR  CALCULATING  AND  REPORTING  COAL  RESERVES 


.  The  following  rules  and  definitions  are  designed  to  combine  the  best 
features  of  the  procedures  used  in  preparing  older  published  estimates  of 
coal  reserves,  with  modifications  based  on  the  recent  experience  of  a 
number  of  geologists  and  engineers.  They  are  intended  to  produce  a  rea¬ 
sonable  uniformity  of  thinking  and  procedure  on  the  part  of  Survey  coal 
geologists,  so  that  coal  reserve  estimates  prepared  for  different  areas 
can  be  combined  in  County,  State,  and  National  totals.  Obviously,  all  the 
generalized  statements  contained  herein  do  not  apply  rigidly  to  all  coal¬ 
bearing  areas  and  one  should  select,  with  modifications,  as  required, 
procedures  that  best  apply  to  his  local  areas. 

i*  Rank  of  coal. --Where  coal  of  more  than  one  rank  is  covered  by 
an  individual  report,  the  reserve  data  shall  be  reported  separately  for 
coal  in  each  of  the  major  rank  categories  listed  below  according  to 
specifications  of  the  American  Society  for  Testing  Materials  (D-388-38) : 

A.  Lignite 

B.  Subbituminous  coal 

C.  Medium  and  high  volatile  bituminous  coal 

D.  Low  volatile  bituminous  coal 

E.  Anthracite  and  semi-anthracite 

2-  Overburden . --Reserve  data  shall  be  reported  according  to  the 
amount  of  overburden  on  the  coal  in  three  categories  as  follows : 

A.  0  to  1,000  Feet 

B.  1,000  to  2,000- 

C.  2,000  to  3,000 

Wherever  possible,  reserves  of  strippable  coal  shall  be  calculated 
in  three  additional  categories  as  follows: 

A.  0  to  60  Feet 

B.  60  to  90 

C.  90  to  120 

Weight  of  coal. --Where  other  precise  data  are  not  available,  the 
following  values  shall  be  assigned  as  the  weight  of  coal: 


Anthracite  and  semi-anthracite 

2,000  short 

tons 

per 

acre  foo 

Bituminous  coal 

1,800  " 

»t 

tt 

tt  tt 

Subbituminous  coal 

1,770  " 

it 

tt 

tt  tt 

Lignite 

1>750 

tt 

tt 

»t  tt 

4-*  Size  of  unit:  area. --In  order  to  be  useful  for  future  planning 
coal  reserve  should  be  calculated  and  reported  for  relatively  small  geo¬ 
graphic  areas.  Townships,  or  7%-minute  and  15-minute  quadrangles  are 
satisfactory.  Regardless  of  the  minimum  unit  area  selected  the  calcula¬ 
tions  should  permit  subtotals  for  counties. 

5.  Ma  -jor  classes  of  reserves . --On  the  basis  of  the  relative  reli¬ 
ability  of  data  on  which  the  calculations  are  based,  coal  reserves  shall 
be  reported  in  three  separate  classes  as  follows: 

A.  Measured  coal . — Measured  coal  is  coal  for  which  tonnage  is 
computed  from  dimensions  revealed  in  outcrops,  trenches,  mine  work¬ 
ings,  and  drill  holes.  The  points  of  observation  and  measurement 
are  so  closely  spaced,  and  the  thickness  and  extent  of  the  coal  is 
so  well  defined  that  the  computed  tonnage  is  judged  to  be  accurate 
within  20  percent  or  less  of  the  true  tonnage.  The  limits  of  ac¬ 
curacy  of  the  estimate  should  be  stated.  Although  the  spacing  of 
the  points  of  observation  necessary  to  demonstrate  continuity  of 
coal  will  vary  in  different  regions  according  to  the  habit  of  the 
coal  beds,  the  points  of  observation  are,  in  general,  of  the  order 

of  %-mile  apart.  The  outer  limit  of  a  block  of  Measured  coal,  there¬ 
fore,  shall  be  of  the  order  of  i-raile  from  the  last  point  of  positive 
information  (i.e.,  roughly  one-half  the  distance  between  points  of 
observation). 

Where  no  data  are  available  other  than  measurements  along  the 
outcrop,  but  where  the  continuity  of  the  outcrop  is  measured  in 
miles  and  suggests  the  presence  of  coal  at  great  distances  in  from 
the  outcrop,  a  smooth  line  drawn  roughly  %  mile  in  from  the  outcrop, 
shall  be  used  to  mark  the  limit  under  cover  of  a  block  of  coal  that 
can  also  be  classed  as  Measured. 

B.  Indicated  coal . --Indicated  coal  is  coal  for  which  tonnage 
is  computed  partly  from  specific  measurements ,  and  partly  from  pro¬ 
jection  of  visible  data  for  a  reasonable  distance  on  geologic  evi¬ 
dence.  In  general,  the  points  of  observation  are  of  the  order  of 

1  mile  apart,  but  may  be  as  much  as  \\  miles  for  beds  of  known  geo¬ 
logic  continuity,  ror  example,  if  drilling  on  -^-raile  centers  has 
proved  up  a  block  of  measured  coal  of  fairly  uniform  thickness  and 
extent,  the  area  of  measured  coal  is,  according  to  the  judgment  of 
the  estimator,  larger  than  the  actual  area  of  drilling  by  as  much 
as  \  mile  on  all  sides.  If  from  geologic  evidence  the  bed  is  be¬ 
lieved  to  have  greater  continuity,  the  area  of  Measured  coal  is 
surrounded  by  a  belt  of  Indicated  coal,  which,  according  to  the 
judgment  of  the  appraiser,  may  be  as  much  as  1%  miles  wide. 

Where  there  are  no  data  available  other  than  measurements  along 
the  outcrops,  but  where  the  continuity  of  the  outcrop  is  measured  in 
miles  and  suggests  the  presence  of  coal  at  great  distances  in  from 


the  outcrop,  two  lines  drawn  roughly  parallel 
k  mile  in  from  the  outcrop,  and  one  2  miles  in 
define  a  block  of  coal  that  may  be  classed  as 


to  the  outcrop,  one 
from  the  outcrop, 
Indicated . 


The  Measured  and  Indicated  categories 
amount  of  Measured  reserves  is  small  or  if 
policy. 


may  be  combined  if  the 
required  for  reasons  of 


u. 


Inferred  coal . —Inf erred  coal  is  coal  for  which  quantita- 


— *  —  *•  *•  >—  w  V-/  va 

tive  estimates  are  based  largely  on  brc 
character  of  the  bed,  or  region,  and  fo 
any  measurements .  The  estimates  are  ba 
for  which  there  is  geologic  evidence, 
lies  outside  the  limits  defined  for  Mea 
Where  there  are  only  outcrop  data  on  vh 
ferred  coal  is  coal  lying  within-areas 
paragraph  7,  below,  and  more  than  2  mil 


ad  knowledge  of  the  geologic 
r  which  there  are  few,  if 
sed  on  an  assumed  continuity 
In  general,  Inferred  coal 
sured  and  Indicated  coal . 
rch  to  base  estimates.  In- 
established  as  described  in 
c:i  in  from  the  outcrop. 


6  Thickness  of  beds. -In  all  reports  of  coal  reserves  sub-totals 

!u *  f  ,?  PreParad  t0  show  the  reserves  contained  in  beds  falling  within 
the  following  thickness  ranges:  s  w^unin 


A. 


For  anthracite,  semi-anthracite,  and  bitumino 

a.  More  than  42  inches 

b.  28  to  42  inches 

c.  14  to  28  inches 


us  coal 


B.  For  subbi tuminous  coal 


a . 

b. 

c. 

d. 


and  lignite 
feet 


More  than  1C 
5  to  10  feet 
2%  to  5  feet 

1%  to  2h  feet  (Optional,  but  not  to  be  used 

in  summary  totals) 


till t t0.  hlS  classi£ication  the  minimum  thickness  for  anthracite 
semi-anthracite,  and  bituminous  coal  shall  be  14  inches,  and  for  sub-’ 

bedrma°Uh  C°al  andJhgnite  Sha11  be  30  ^ches.  Reserves  in  thinner 
beds  may  be  reported  for  any  area  where  the  mining  of  such  beds  is  in 

beds8  sehaSl'l0notSbe  "rl  feaSible’  but  -served  inthese  Jhin 

specific'note  of  t^irlnclusi^"7  t0talS  ^  Wi£hout 

,,,  ,The  us?  of  isopach  lines  is  the  most  effective  way  to  evalu-te  i-h= 
thickness  of  a  coal  bed.  Generally,  however,  the  dataware  ZsuTf  cient 
for  this  purpose  and  average  figures  must  be  used.  When  this  is  done 

co  the 

ingnintSPaCdei’  thS  riShtinS  ^  be  at comp lished°mostS easily °byaassign 

ing  intermediate  values  for  thp  ,  j  f  ssign 

needed  t-n  fill  „  -  ~  thickness  at  pieces  where  data  are 

o  fill  out  a  system  or  evenly  spaced  points  Tf  , 

is  followed  to  obtain  the  weighted  a L-  rt  ,  “  £hiS  p£0Cedura 

weignwea  average  tnxcknes s  along  the  outcrop 
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of  a  persistent  bed,  the  two  end  points  of  minimum  thickness  must  also 
be  included  in  the  average.  Where  the  points  of  observation  are  fairly 
evenly  spaced,  as  in  an  exploratory  or  development  drilling  program  a 
simple  average  is  sufficient.  Partings  of  mure  than  3/8  inches  thick¬ 
ness  shall  be  omitted  in  determining  the  thickness  of  individual  beds. 

Beds  and  parts  of  beds  made  up  of  alternating  thin  layers  of  coal  and 
parting  shall  be  omitted  if  the  partings  make  up  more  than  one-half  the 
total  thickness,  or  if  the  ash  content  exceeds  33  percent.  Benches  of 
coal. o t  less  than  the  minimum  thickness  stated  above,  which  lie  above 

or  below  thick  partings  and  which  normally  would  be  left  in  mining,  shall 
also  be  omitted. 

The  calculated  average  thickness  should  be  recorded  in  a  uniform 
manner  either  to  the  nearest  whole  inch  or  in  feet  and  tenths  to  facili- 

^alcu^a^10n-  lt  is  inadvisable  to  record  fractions  of  an  inch.  The 

'Modulus  of  Irregularity”  should  not  be  employed  to  determine  the  average 
thickness  of  beds.  h 

7-  Areal  extent  of  beds.— The  total  area  of  coal  of  all  classes  in 
each  bed  may  be  determined  in  several  ways:  Where  the  continuity  of  the 
bed  is  well  established  by  maps  of  the  outcrop,  mine  workings,  drill  holes 
etc.  as  in  the  Pittsburgh  bed,  the  entire  are-:  of  known  occurrence  may 
e  taken,  even  though  points  of  observation  are  widely  spaced.  Persistent 
beds  that  have  been  traced  around  a  basin  or  spur  may  be  considered  to 
underlie  the  area  enclosed  by  the  outcrop.  Otherwise,  the  length  of  out¬ 
crop  within  the  thickness  limits  listed  above,  is  considered  to  establish 
the  presence  of  coal  of  all  classes  in  a  semi-oircular  area  having  a  radius 
equal  to  one-half  the  length  of  the  outcrop.  The  total  area  of  coal  may 
be  considered  to  extend  beyond  such  a  semi-circle  if  mine  working  or  drill 
holes  so  indicate;  in  which  case  coal  may  be  considered  to  extend  only 
1  mile  beyond  the  limits  of  the  mine  workings.  An  isolated  drill  hole  too 
far  removed  to  be  incorporated  in  the  area  thus  defined,  may  be  considered 
to  determine  an  area  of  coal  of  all  classes  extending  for  a  radius  of 
mile  around  the  hole. 

8>  — d  mgps. -For  each  individual  bed,  or  under  certain  conditions, 

each  group  of  beds,  a  nap  shall  be  prepared  showing  the  outcrop  of  the  bed 
the  thickness  of  coal  at  each  measured  section,  the  areas  included  in  esti- 

i^each  th^v^24’  Indlcated>  and  Inferred  reserves,  and  the  areas  included 
in  each  thickness  category,  and  the  1,000,  2,000,  and  3,000  overburden  lines 

afd  ofl/Ti0"  Permfk  mlned-°ut  araaa  ^ould  be  plotted  on  the  bed  maps 
and  calculations  made  for  reserves  originally  present  in  the  mined-out 

areas  as  well  as  for  original  and  remaining  reserves. 

.11  „In  thatablef  and  text,  reserves  shall  be  reported  for  each  bed,  and 
all  assumptions  about  the  average  thickness  and  extent  shall  be  given  so 
that  the  work  can  be  checked  for  arithmetical  accuracy,  and  so  that  adjust¬ 
ments  can  be  made  in  the  future  as  more  definite  information  is  acquired! 
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9.  Original  reserves . --Original  reserves  are  reserves  in  the  ground 
before  the  beginning  of  mining  operations.  It  is  highly  desirable  that 
figures  for  original  reserves  be  determined  and  presented  as  part  of  all 
reserve  studies.  These  figures  may  be  determined  directly,  or  may  be 
built  up  by  adding  figures  for  remaining  reserves  as  of  the  date  of  the 
estimate  to  figures  for  the  amount  of  coal  mined  and  lost  in  mining  as 
of  the  same  date.  (See  paragraphs  10  and  11.) 

10'*  Coal  mined  and  lost  in  mining. — The  amount  of  coal  mined  and  lost 
in  mining  is  continuously  changing  and  any  figure  giving  such  information 
must  be  dated .  The  amount  of  coal  mined  and  lost  in  mining  may  be  deter¬ 
mined  in  either  of  two  ways : 

A.  By  actual  quantitative  measurements  of  areas  in  which  coal 
has  been  rained  and  where  the  mine-out  areas  are  known.  This  method 
is  the  most  desirable,  and  if  properly  done  will  upon  comparison 
with  coal  production  figures,  yield  percentage  of  recovery  data  that 
will  have  further  usefulness. 

B.  The  amount  of  coal  mined  in  many  areas  can  be  obtained  from 
production  statistics,  and  if  increased  by  e  percentage  factor  to 
allow  for  coal  lost  in  mining,  will  give  a  minimum  figure  for  coal 
mined  and  lost  in  mining  that  is  usable,  though  it  is  not  as  useful 
as  the  first  method  above. 

11.  Remaining  reserves .-- "Original  reserves”  minus  "Coal  mined  and 
lost  in  mining”  is  "Remaining  reserves."  This  also  is  a  continuously 
changing  figure,  and  must  be  dated.  It  includes  total  coal  in  the  ground 
in  unmined  areas  as  of  the  date  of  the  estimate. 

« 

12.  Recoverable  reserves . --"Recoverable  reserves"  are  determined  by 
applying  a  factor  representing  the  percentage  recovery  of  coal  in  mining 
according  to  the  experience  of  operators  working  in  the  same  area.  The 
average  amount  of  coal  recovered  in  mining  bituminous  coal  in  the  United 
States  is  about  50  percent  of  the  amount  of  coal  originally  in  the  ground, 
and  this  factor  must  be  used  if  no  better  data  are  available.  Like  "Coal 
mined  and  lost  in  mining"  and  "Remaining  reserves,"  "Recoverable  reserves" 
must  be  dated. 

13.  Date  of  Reserve  estimates . --It  is  suggested  that  all  statements 
of  reserves  other  than  "Original  reserves"  be  prepared  and  reported  as  of 
January  1  of  the  year  in  which  the  work  is  done. 
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Figure  4.  VALLEY  REENTRANT  (MODIFIED  V.HERS  OUTCROP  OF  3EL0;7-vlINIMUM 
THICKNESS  LIES  V/ITHIN  THE  ACCEPTED  LIMIT  -*S  Dar  IUD  Fon  THE 

SIMPLE  CASE ) 
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sion  at  D1  of  lino  AC,  and  (c)  arc  DlA  YJith  con  tor  at  tho  mid-point 
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•GUIDELINES  ON  COLLECTING  COAL  SAMPLES  FOR  CHEMICAL  ANALYSIS 
U.S.  Geological  Survey,  Branch  of  Coal  Resources 

Specific  instructions  on  the  exact  type,  number,  and  distribution  of 
samples  to  be  collected  cannot  be  given,  but  some  general  guidelines  should 
be  followed: 

1*  The  judgment  of  the  geologist  must  be  applied  toward  obtaining 
samples"  which  will  be  most  representative  of  the  coal  bed. 

2.  Only  samples  of  fresh  or  unweathered  coal  should  be  submitted  for 

>analysis,  preferably  from  a  newly  exposed  mine  face.  The  samples  should  be 
shipped  within  a  few  days  after  collection  to  minimize  the  effect  of  oxidation 
and  exposure  to  air  on  the  moisture  content  and  forms  of  sulfur. 

3.  The  objective  should  be  to  obtain  a  complete  channel  sample  of  the 

minable  bed;  if  the  coal  bed  is  more  than  5  feet  thick,  a  good  rule-of-thumb 
is  to  collect,  one  sample  of  each  5-foot  interval  of  coal  (for  example,  four 
samples  of  a  bed  20  feet  thick).  Special-type  samples  (prominent  fusain 
band,  for  example)  will  also  be  analyzed,  at  the  discretion  of  the  geologist. 

4.  Generally,  4  to  5  pounds  of  coal  should  be  included  in  each  sample. 

5.  Plastic  bags  (10M  x  15"  or  larger)  should  be  used,  and  care  should 

be  taken  to  avoid  contact  of  the  coal  with  metal  during  and  after  collecting 
sample  (the  use  of  a  geologic  hammer,  of  course,  cannot  be  avoided);  sample 
number,  date  of  collection,  and  key  description  should  be  written  with  a 
magic  marker  (permanent  ink)  on  each  bag,  and  on  a  label  attached  to  the  tie 
on  the  bag. 

6.  A  rule-of-thumb  should  be  never  to  collect  a  single  sample  from  one 
locality — always  collect  two,  or  if  a  mine  face  is  several  hundred  yards  long, 
collect  three  channel  samples;  the  main  reasons  for  this  collecting  of  two 

or  three  samples  are  that  short-distance  composition  changes  can  be  assessed, 
and  that  possible  analytical  errors  can  be  spotted. 

7.  Core  samples  of  coal  are  better  than  samples  of  weathered  coal,, 
but  contamination  by  drilling  fluids  generally  makes  trace-element  analyses 
unreliable.  Name  and  composition  of  drilling  fluids  used  should  accompany 
list  of  core  samples  submitted  for  analysis. 

8.  Shale  splits,  siltstone  partings,  or  bone  coal  less  than  a  few 
inches  (5-10  cm)  generally  should  be  included  in  a  channel  sample  if  it  is 
probable  that  this  material  will  be  included  in  mined  coal;  special  samples 
of  these  materials  should  also  be  collected,  based  cn  the  judgment  of  the 
geologist,  to  determine  their  contribution  to  abnormal  element  concentrations 


9  If  project  objectives  include  the  obtaining  of  knovlege  of  coal 
shipped  or  of  plant  feed,  extra  care  should  be  taken  to  collect  at  least 
two  representative  raw  coal,  cleaned  coal,  blend-pile,  and  conveyor-belt 
samples;  such  sample  sets  should  include,  where  possible,  representative 
samples  of  furnace-bottom  ash,  and  fly  ash  from  precipitator/scrubber  units. 

10.  Where  geochemical  data  on  seatrock/underclay  and  overburden  rock 
are  desired,  representative  samples  should  be  collected  following  the  above 
guidelines.  In  collecting  overburden  samples,  one  of  two  methods  may  be 
preferable,  depending  on  local  conditions:  a)  channel  samples  of  5-  or 
10-foot  intervals:  or  b)  two  samples  of  each  lithology,  which  can  then  be 
tied  to  measured  sections  and  assigned  weighted  values. 

11.  If  permission  to  sample  is  obtained  from  a  company,  the  offer 
should  be  made,  and  promise  kept,  to  provide  a  copy  of  the  analytical  results 
as  soon  as  they  are  completed  to  the  company;  whore  possible,  obtain  available 
analytical  data  from  the  company  for  comparison  with  your  analyses.  It  should 
be  made  clear  to  the  company  or  landowner  that  the  analyses  of  your  samples 
will  be  part  of  the  public  record;  the  collection  of  samples  which  requires 

a  promise  to  withhold  analyses  on  a  "company  confidential"  basis  should  be 
done  only  for  compelling  scientific  reasons. 

SUBMITTING  SAMPLES 

After  the  samples  have  been  collected  and  ate  ready  to  be  shipped,  a 
simple  list  of  sample-description  information  should  be  prepared.  The 
samples  should  be  listed  by  number,  each  sample  number  followed  by  the  name 
and  thickness  of  the  coal  bed,  the  name  and  age  of  the  formation  and  member 
which  include  the  coal  bed,  the  precise  location  of  the  sampled  locality, 
the  date  the  sample  was  collected,  and  who  collected  it.  For  example: 


Sample  no 

HC-21-72 


Sample  description 

Channel  sample  of  Waynesburg  coal  bed,  3.6  ft  thick 
lower  member  of  Waynes burg  Fm. ,  Upper  Pennsylvanian ( 
40o13,20'’,  80°11*  10M  [or,  1.2  mi.  E-NE  of  McGovern], 
Washington  Co.,  Pa.;  coil,  by  John  Smith  Oct.  16,  13 
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A'copy  of  this  list  should  be  sent  with  the  samples  and,  to  assure  this 
information  arrives,  another  copy  should  also  be  sent  by  mail  in  another 
envelope.  The  samples  and  the  list  of  sample  information  should  be  sent  to: 

Vernon  E.  Swanson 
U.S.  Geological  Survey 
Building  25,  Federal  Center 
Lakewood,  Colorado  80225 

The  samples  should  be  sent  by  the  commercial  carrier  most  conveniently 
available  to  the  geologist.  In  most  places,  packing  the  samples  in  small 
cartons  and  sending  by  mail  is  the  easiest  procedure.  Because  the  coal 
and,  especially,  rock  samples  can  cut  through  its  plastic  bag  while  being 
jostled  during  mail  handling,  care  should  be  taken  to  cusnion  the  sample 
bags  in  the  cartons  with  wadded  newspapers. 

ANALYSIS  SEQUENCE 

When  the  samples  are  received  at  the  Federal  Center  in  Colorado,  they 
v/ill  be  submitted  by  prior  arrangement  to  Analytical  Laboratories  Branch. 

The  samples  will  be  crushed,  air-dried  to  constant  weight,  and  split 
according  to  amounts  needed  by  the  severax  laboratories,  a  spliu  will  also 
be  retained  for  follow-up  work  and  permanent  storage. 

An  undried  sample  split  of  about  1  qt  for  samples  representative  of 
the  set  collected  will  be  sent  to  the  U.S.  Bureau  of  Mines  at  Pittsburgh, 
pa.  9  for  the  routine  coal  analysis  that  has  been  provided  to  i_he  Geological, 
gujn/ey  for  many  decades.  This  analysis  sequence  includes.  (1)  proximate 
2jjaTysis  (percent  ash,  moisture,  fixed  carbon,  and  volatile  matter)  ,  (2)  ultii 
analysis  (percent  carbon,  hydrogen,  oxygen,  nitrogen,  and  sulfur);  (3)  Btu 
determination;  and  (4)  sulfur  analysis  (percent  organic  sulfur,  pyrite  sulfur 
sulfate  sulfur,  and  total  sulfur). 

The  Geological  Survey  laboratories' will  routinely  provide  the  following 
analytical  determinations  on  all  samples: 

1.  Major  composition  of  the  ash  of  coal — percent  ash,  SiO^,  Al^O^, 

Na2°,  K20,  CaO,  MgO,  Fe^,  P^,  Cl,  MnO,  Ti02,  and  SOy 
Trace-element  composition  of  coal. 

a.  Individual  quantitative  determinations — ppm  As,  Cd,  Cu,  F, 

Hg,  Li,  Pb,  Sb,  Se,  Th,  U,  and  Zn. 

b.  Semiquantitative  spectrographie  analysis — ppm  of  20-30 
elements  detected  by  this  method. 


2. 


c«  Individual  quantitative  determinations,  of  abnormal  amounts 
indicated  by  semiquantitative  analysis,  or  on.  spot-check 
basis— ppm  Ag,  Au,  Be,  Bi,Ge,  Mo,  Ni,  Te,  Tl,  and  V. 

Copies  of  all  analyses  or  coal  samples  will  be  sent  to  the  geologist  who 
collected  the  samples,  ix  extra  copies  are  desired  by  the  geologist  to  give 
to,  for  example,  owners  of  property  from  which  samples  were  collected,  so 
indicate  on  the  sample  list  accompanying  the  sample.  A  copy  of  the  analyses 
will  also  be  retained  by  Swanson’s  office. 

All  analyses  are  reported  either  as  percent  or  parts  per  million  (ppm). 
Further,  all  analytical  data,  when  included  in  a  written  report,  should  be 
reported  as  "percent  or  parts  per  Million: 

1*  Proximate  and  ultimate  analyses,  in  percent  on  an  as— received, 
air-dried,  moisture-free,  and  moisture-  and  ash-free  basis. 

Major  composition  of  ash,  in  percent  of  ash. 

Trace-element  composition,  in  parts  per  million  of  "whole 
coal"  on  an  air-dried  basis. 

are,  of  course,  not  shown  in  percent  or  parts  per 
million,  simply  as  "Bt;u,  13,360";  semiquantitative  analyses 
will  be  reported  as  percent  cr  parts  per  million  of  ash. 

The  attached  flowsheet  indicates  the  chemical  methods  used  in  the 
analytical  sequence.  Detailed  description  of  these  methods  can  be 
obtained  from  Claude  Huffman,  Jr.,  U.S.  Geological  Survey,  Bldg.  25, 

Federal  Center,  Denver,  Colorado  80225. 
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,  NOV  l  r  ig/n 
CRITERIA  FOR  CLASSIFICATION  OF  CC.IL  LARDS 


^0  PARK.  c^> 

Land  shail  be  class'. Tied  as  coal  land  under  the  following  criteria: 

Thickness  ihe  minimi:;?,  thickness  for  coals  of  more  than  lignite 
ran  k^*  is  14  inches;  for  lignite,  3G  inches.  Coals  thicker  than  offset 
are  treated  as  5-foot  beds.  Partings  of  bone  or  impure  coal  are  deducted 
from  the  thickness  of  the  bed. 


Cual 1 ty  (heat  value)  A  minimum  of  4,000  Btu  per  pound  of  an  as- 
received,  unwashed  or  washed,  unweathered  sample  is  required. 


_  Deoth_  For^the  minimum  grade  and  thickness  the  maximum  classifiable 
depth  is  1,000  feet;  this  increases  with  increasing  grade  and  thickness 
to  a  maximum  depth  of  6,000  feet. 

.Quantity  Any  legal  subdivision  underlain  by  at  least  2,000  tons  of 
coal  or  classifiable  quality  and  thickness. 


Exol  b 


x o ( a  nation 


Depth  be 1 ow  the  suriace  varies  with  thickness  and  quality: 

(a)  The  depth  increase  below  1,000  feet  for  a  bed  of  coal  6  feet  or 
more  truck  having  heat  values  between  4. 000  and  9,000  Btu's  is  400  feet 
for  each  1  ,000  Btu;  and  between  9, COO  and  15,000  Btu,  there  is  an  increas. 
o*  3j3  feet  for  each  1,000  Btu. 

,,,  ,(b)  A  coal  of  maximum  quality'  (1.5,000  Btu)  and  minimum  thickness 
(1:  incnes)  is  classi. :able  zo  1,000  reec,  increasing  to  6,000  feet  as 
thickness  increases:  1,500  feet  for  20  inches  thickness;  2,000  feet  for 
about  26  inches;  3,000  feet  for  about  37  inches;  4,000  feet  for  about 
4  leeu  [  inch;  5,000  reet  for  about  5  feet  5  inches;  and  6,000  fees  fc>^ 

about  6  feet  of  thickness  cr  more. 

'  • 

(c)  If  the  topography  is  such  that  part  or  all  of  the  coal  lies 
below  the  depth  limit,  but  can  be  mined  by  means  cf  an  adit  or  tunnel, 
the  1  a no  shall  also  be  classified  coal  lands. 

(d) ,  The. depth  limit  shall  be  computed  for  each  individual  bed 
^excep.  Omul  w.nere  u.vo  or  more  beds  occur  in  such  relation  that  th-'r  ^ - *•  ■ 

be  mined  together.  Under  such  conditions  the  depth  limit  may  be  deter¬ 
mined  on  the  bees  as  a  unit  considering  the  partings  or  other  imourities 
between  successive  beds. 
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Tabic  3.— Content  of  seven  elements  in  seven  rnnl  c 
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and  transported  in  plastic  bago  to  avoid  metal  contamination.  Fora  of  analyses:  A,  aa  received;  B,  sx>ioture  free;  C,  j&oieture  and  aoh  free. 
All  aaclyoeo  by  Coal  Analysis  Section,  U.S.  Bureau  of  Minea,  Pittcburgh,  Pa.) 
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•  Standards  for  the  Classification  of  Public  Coal  Lands 

By  N.  Wood  Bass,  Henry  L  Smith,  and  George  H.  Horn 


abstract 

In  order  to  provide  uniformity  in  the  classification  of 
coal  lands  in  the  public  domain,  certain  standards  have 
been  prepared  from  time  to  time  by  the  U.S.  Geological 
Survey.  The  controlling  factors  are  the  depth,  quality, 
and  thickness  of  the  coal  beds.  The  first  regulations 
were  issued  April  8,  19U7 ;  others  followed  in  1908,  1909, 
and  1913.  Except  for  minor  changes  in  1959,  the  regula¬ 
tions  of  1913,  which  were  described  in  U.S.  Geological 
Survey  Bulletin  537,  have  been  the  guiding  principles 
for  coal-land  classification.  Changes  made  herein  from 
the  standards  previously  used  are:  (1)  a  maximum 
depth  of  6,000  feet  instead  of  5,000  feet,  (2)  a  maximum 
depth  of  1,000  feet  instead  of  500  feet  for  coals  of  mini¬ 
mum  thickness,  (3)  use  of  Btu  (British  thermal  unit) 
values  for  as-received  coal  instead  of  air-dried,  and 
(4)  a  minimum  Btu  value  of  4,000  for  as-received  coal 
instead  of  3,000  for  air-dried.  An  additional  modifica¬ 
tion  is  that  the  maximum  thickness  of  8  feet  which  was 
designated  in  the  Classification  Chart  for  Coal  Lands 
in  1959  is  changed  to  6  feet.  The  effect  of  these  changes 
will  be  the  classification  of  a  greater  amount  of  the 
withdrawn  land  as  coal  land  than  was  done  under 
earlier  regulations. 

INTRODUCTION 

The  purpose  of  this  report  is  to  set  forth  cer¬ 
tain  changes  in  the  standards  for  determining 
what  lands  in  the  public  domain  are  classifiable 
as  coal  lands.  The  controlling  factors  in  deter¬ 
mining  what  lands  are  coal  lands  are  the  depth, 
quality,  and  thickness  of  the  coal  beds.  Changes 
made  from  the  standards  previously  used 
(Smith  and  others,  1913)  are:  (1)  a  maximum 
depth  of  6,000  feet  instead  of  5,000  feet,  (2)  a 
maximum  depth  of  1,000  feet  instead  of  500  feet 
for  coals  of  minimum  thickness,  (3)  use  of  Btu 
(British  thermal  unit)  values  for  as-received  coal 
instead  of  air-dried,  and  (4)  a  minimum  Btu 
value  of  4,000  on  an  as-received  basis  instead  of 
8,000  on  an  air-dried  basis.  An  additional  modi¬ 
fication  is  that  the  maximum  thickness  of  8  feet 
which  was  used  in  a  Classification  Chart  for 
Coal  Lands  (U.S.  Geological  Survey  unpub. 
chart,  approved  by  Acting  Director,  Sept.  9, 


1959)  is  ciianged  to  6  feet.  The  effect  of  these 
changes  will  be  the  classification  of  a  greater 
amount  of  the  withdrawn  land  as  coal  land  uhar. 
was  done  under  earlier  regulations.  A  minimum 
thickness  of  14  inches  for  coals  yielding  12,000 
Btu  or  more,  which  has  been  in  effect  for  almost 
60  years,  is  not  changed.  The  minimum  thickness 
for  coals  of  lesser  Btu  values  is  increased  a 
specified  rates. 

Many  geologists  of  the  U.S.  Geological  Sur 
vey  have  contributed  to  the  preparation  of  this 
report. 

HISTORY1 

Prior  to  May  20,  1862,  when  the  Homestea* 
Act  was  passed  by  Congress,  lands  of  the  publi- 
domain  were  sold  by  the  Federal  Governmen 
and  thus  constituted  a  source  of  national  reve 
nue.  Upon  passage  of  the  Homestead  Act,  th 
national  policy  became  the  promotion  of  settle 
ment  and  the  development  of  the  public  domair 
The  mineral  land  laws,  enacted  by  Congres 
mainly  between  1865  and  1875,  had  as  thei 
purpose  the  promotion  of  mineral  developmer. 
on  the  public  domain.  These  laws  were  based  o 
local  mining  customs  in  force  in  the  minin 
camps  of  that  time.  The  act  of  May  10,  1871 
provided  for  the  exploration  and  purchase  c 
mineral  land  on  the  public  domain;  it  clear! 
was  written  to  embrace  metalliferous  mineral 
both  lode  and  placer,  for  these  were  the  miner; 
deposits  known  and  sought  at  that  time.  Fros 
time  to  time  in  later  years  Congress  authorize 
the  acquisition  under  the  placer  laws  of  noi 
metalliferous  minerals,  which  included  petroi 
um,  salines,  and  building  stone. 

Public  lands  containing  coal  were  dealt  wit 
by  separate  acts  of  Congress.  The  act  of  Mart 
3,  1873,  provided  for  the  purchase  of  coal  lar 
on  the  public  domain  at  §10  an  acre  if  the  lar 

i  Moil  of  tho  history  and  many  othar  parta  of  thla  report  »*«• 
obtained  from  Smith  and  nthera  (1913). 
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was  more  than  15  miles  from  a  railroad  and  at 
$20  an  acre  if  the  land  was  within  15  miles  of  a 
railroad.  An  individual  was  limited  to  160  acres, 
an  association  of  persons  might  acquire  320 
acres,  and  an  association  of  four  or  more  per¬ 
sons  who  had  opened  and  improved  a  coal  mine 
at  a  cost  of  more  than  $5,000  could  purchase  an 
area  of  640  acres. 

Although  it  was  not  specifically  stated,  it  is 
apparent  from  the  language  used  in  the  many 
public  land  laws  that  the  intent  of  Congress  was 
to  dispose  of  tracts  in  the  public  domain  for 
whatever  use  they  were  best  suited,  lor  exam¬ 
ple,  the  Homestead  Act  stipulated  *  *  *  nor 
shall  any  mineral  lands  be  liable  to  entry  and 
settlement.".  As  early  as  1785  the  Continental 
Congress  stipulated  that  each  State  entering  the 
Union  would  be  granted  a  part  of  each  township 
for  schools.  Ohio,  the  first  State  admitted  to  the 
Union  (April  30,  1802),  was  allotted  sec.  16  of 
each  township.  Later,  other  States  were  granted 
secs.  16  and  36,  and  a  few  States,  secs.  2,  16,  32, 
and  36.  The  lands  so  granted  were  to  be  non¬ 
mineral,  and  wherever  the  stipulated  sections 
were  not  available,  the  State  was  allowed  to 
select  other  tracts  in  lieu  of  the  allotted  sec¬ 
tions,  but  such  tracts  were  to  be  nonmineral. 
Beginning  on  July  1,  1862,  the  railroad  grants 
made  by  Congress  to  corporations  to  build  rail¬ 
roads  stipulated  that  the  railroad  corporations 
were  to  receive  every  alternate  section  of  land 
in  belts  ranging  in  width  from  20  to  40  miles  on 
each  side  of  the  railroad;  these  sections  were  to 
include  only  nonmineral  land,  except  for  coal 
and  iron  land. 

Congress  stipulated  in  the  act  of  March  3, 
1879,  which  created  the  U.S.  Geological  Survey, 
that  the  Director  of  the  Survey  should  classify 
the  public  lands.  Except,  however,  for  with¬ 
drawals  of  public  lands  for  inclusion  in  reclama¬ 
tion  projects  and  the  segregation  of  reservoir 
sites,  the  classifications  of  land  by  the  Geolog¬ 
ical  Survey  during  the  first  25  years  of  its  exis¬ 
tence  were  broadly  based  to  identify  lento  res 
pertaining  to  land  values  for  many  purposes. 
President  Roosevelt  in  1906  directed  the  Secre¬ 
tary  of  the  Interior  to  immediately  withdraw 
from  entry  all  valuable  coal  lands  on  the  public 
domain.  The  Geological  Survey,  on  the  basis  of 
its  mass  of  scientific  information  on  the  public 
domain,  prepared  a  list  of  public  lands  which 
had  a  reasonable  probability  of  containing  valu¬ 


able  coal,  and  these  lands  were  promptly  wi 
drawn  from  entry.  Some  additions  were  made 
the  withdrawals  during  the  next  few  years, 
was  not  until  June  25,  1910  (30  Stat.  84/ ),  he 
ever,  that  Congress  passed  the  withdrawal  r 
although  the  earlier  withdrawals  had  been 
force  since  1906.  The  Geological  Survey,  beg 
ning  in  1906  upon  instructions  from  the  Sec¬ 
tary  of  the  Interior,  was  engaged  in  examini 
the  withdrawn  lands,  and  on  the  basis  of  tin 
investigations  the  lands  were  classified; 
lands  found  to  be  noncoal  were  restored  to  ; 
try,  those  found  to  contain  workable  coal  b» 
were  appraised  and  priced  at  varying  amou 
per  acre. 

Inasmuch  as  the  lands  withdrawn  inchu 
some  lands  that  were  valuable  for  farming,  C- 
gress  later  passed  laws  known  as  the  “Sepa 
tion  Acts" — the  act  of  March  3,  1909  (35  St 
644)  and  the  act  of  June  22,  1910  (36  Stat.  5£ 
— which  provided  for  a  separation  of  the  surf 
rights  and  the  mineral  rights  and  allowed 
land  claimant  to  obtain  patent  to  his  land 
reserving  to  the  United  States  the  coal  depo.1 
and  the  right  to  prospect  and  mine  them. 

The  Mineral  Leasing  Act  of  February 
1920  (41  Stat.  407)  provided  for  the  leasing 
coal  and  other  mineral  lands  on  the  public 
main  and  ended  the  practice  of  disposing  of  c 
lands  at  appraised  values.  Under  the  provisi 
of  the  Mineral  Leasing  Act  a  permit  to  exp! 
public  land  for  coal  may  be  obtained,  or,  if 
land  is  known  to  contain  workable  coal,  i> 
subject  to  competitive  bidding  for  a  lease, 
operator  is  required  to  pay  the  Federal  Gove 
ment  a  stipulated  royalty  per  ton  of  coal  mi. 
and  an  annual  rental  for  the  land  held  un 
lease. 

During  the  four  decades  following  the  i 
sage  of  the  Leasing  Act,  the  geologic  exam: 
tion  and  classification  of  withdrawn  lands  c 
tinued  at  a  reduced  rate.  In  1960,  however, 
accelerated  program  of  examination  and  cla 
fication  of  lands  withdrawn  for  leasable  n 
erals  was  begun. 

PURPOSE  OF  CLASSIFICATION 

In  order  to  provide  uniformity  to  execu 
action  in  the  classification  of  coal  lands  in 
public  domain,  certain  standards  for  detern 
ing  what  lands  are  coal  lands  have  been 
pared  from  time  to  time  by  the  Geological  f 
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vey.  It  is  the  duty  of  the  Geological  Survey  to 
determine  what  lands  are  underlain  by  coal 
within  the  limits  set  by  these  classification  stan¬ 
dards.  Field  examination  to  determine  the  pres¬ 
ence  of  coal,  thickness  of  beds,  quality,  attitude, 
depth,  and  other  factors  about  the  coal  should 
precede  classification.  The  field  data  should  be 
assembled  in  such  a  form,  including  legible  maps 
on  adequate  scale,  as  to  facilitate  the  work  of 
classification.  Classification  involves  the  consid¬ 
eration  of  all  known  geologic  facts  to  determine 
what  legal  subdivisions  of  lands  are  coal  lands 
under  the  provisions  of  the  standards. 

The  first  guiding  regulations  for  the  classifi¬ 
cation  and  valuation  of  public  coal  lands,  ap¬ 
proved  by  the  Secretary  of  the  Interior,  April  8, 
1907,  prescribed  a  minimum  workable  thickness 
of  coal  of  2  feet  and  a  maximum  workable  depth 
of  i,500  feet  for  coal  land;  all  investigated  lands 
that  contained  coal  beds  of  less  thickness  or  at 
greater  depth  were  classified  as  noncoal.  New 
regulations  of  April  15,  1908,  retained  the  min¬ 
imum  thickness  of  2  feet  and  prescribed  a  max¬ 
imum  depth  of  3,000  feet  for  high-grade  coal 
and  2,000  feet  for  certain  thicknesses  of  low- 
grade  bituminous  and  subbituminous  coal.  On 
April  10,  1909,  the  Secretary  of  the  Interior 
approved  regulations  which  fixed  a  minimum 
thickness  of  14  inches  and  retained  the  max¬ 
imum  depth  of  3,000  feet;  the  heating  value  of 
unweathered  coal  and  the  tonnage  of  coal  under¬ 
lying  the  hind  were  factors  used  in  the  classifica¬ 
tion.  About  4  years  later  the  following  regula¬ 
tions  were  approved  on  February  20,  1913,  by 
the  Secretary  of  the  Interior  (Smith  and  others, 
1913,  p.  96): 

1.  Land  shall  be  classified  as  coal  land  if  it  contains  coal 
having: 

(a)  A  heat  value  of  not  less  than  8,000  Btu  on 

an  air-dried,  unwashed  or  washed,  un¬ 
weathered  mine  sample. 

(b)  A  thickness  of  or  equivalent  to  14  inches  for 

coals  having  a  heat  value  of  12,000  Btu  or 
more,  increasing  1  inch  for  a  decrease 
from  12,000  to  11,000  Btu,  1  inch  for  a 
decrease  from  11.000  to  10,500  Btu,  1  inch 
for  each  decrease  of  250  Btu  from  10,500 
to  10,000,  and  1  inch  for  each  decrease  of 
100  Btu  below  10,000. 

(c)  A  depth  below  the  surface  for  a  bed  of  coal 

6  feet  or  more  thick  of  not  more  than  100 
feet  for  each.  300  Btu  or  major  fraction 
thereof,  and  for  a  bed  of  minimum  thick¬ 
ness  for  that  coal  a  depth  of  not  more 
than  500  feet,  and  for  beds  of  any  thick¬ 


ness  between  the  minimum  and  6  fjjet  a 
depth  directly  proportional  to  that  thick¬ 
ness  within  these  limits,  provided  that,  if 
the  coal  lies  below  the  depth  limit  but 
within  a  horizontal  distance  from  the  sur¬ 
face  not  exceeding  10  times  the  depth  limit, 
or  if  its  horizontal  distance  from  the  foot 
of4  a  possible  shaft  (not  deeper  than  thf 
depth  limit)  plus  7.5  times  the  depth  o: 
such  shaft  does  not  exceed  10  times  th» 
depth  limit,  the  land  shall  be  classified  a; 
coal  land;  provided,  further,  that  the  depti 
limit  shall  be  computed  for  each  individ 
ual  bed,  except  that  where  two  or  mor 
beds  occur  in  such  relations  that  they  ma; 
be  mined  from  the  same  opening,  th 
depth  limit  may  be  determined  on  th 
group  as  a  unit,  being  fixed  at  the  cente 
of  weight  of  the  group,  no  coal  that  i 
below  the  depth  limit  thus  determined  t 
be  considered. 

2.  Classification  shall  be  made  by  quarter-quarter  sec 
tions  or  surveyed  lots,  except  that  for  good  reaso 
classification  may  be  made  by  2 ‘/2-acre  tracts  c 
multiples  thereof  described  as  minor  subdivisior 
of  quarter-quarter  sections  or  rectangular  lottc 
tracts. 

Detailed  stipulations  for  appraisal  in  dollai 
per  acre  of  the  coal  lands  were  set  forth  i 
the  regulations.  They  provided  also  that,  aft( 
the  valuation  and  the  classification  were  mad 
the  lands  should  be  restored  to  entry.  After  re 
toration,  the  coal  lands  could  be  acquired  at  ti 
appraised  prices  and  the  noncoal  lands  shou 
revert  tg>  the  status  which  they  had  prior  to  t 
withdrawal. 

A  new  set  of  standards  for  the  classificatir 
of  coal  lands  was  approved  by  the  Acting  Dire 
tor  of  the  Geological  Survey  on  September 
1959.  The  principal  deviation  from  the  regu; 
tions  of  February  20,  1913,  was  a  change  frr 
6  to  8  feet  for  the  maximum  thickness  of  a  b 
of  coal.  It  is  apparent,  however,  that  a  6-fo 
thick  gently  dipping  coal  bed  can  be  classified 
a  greater  depth  by  using  the  1913  regulatic 
(Smith  and  others,  fig.  3)  rather  than  the  IS 
standards.  The  belt  of  land  lying  between  tin 
two  depth  limit  lines  would  be  classified  as  m 
coal  if  the  8-foot  maximum  thickness  is  used  l 
would  be  classified  as  coal  land  if  the  6-f< 
maximum  thickness  is  used. 

PRESENT  STANDARDS 

The  standards  herein  described  for  the  cl  at 
fication  of  coal  lands  provide  for  (1)  a  ma 
mum  depth  of  6,000  feet,  (2)  a  maximum  de; 
of  1,000  feet  for  coals  of  minimum  thickm 
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DEPTH,  IN  FEET 


(3)  use  of  Btu  values  for  as-received  coal,  (4)  have  a  heat  value  of  12,000  Btu  or  more,  and 
a  minimum  heat  value  of  4,000  Btu,  (5)  a  min-  a  maximum  thickness  of  6  feet  for  a  coal 
imum  thickness  of  14  inches  for  all  coals  that  that  has  a  thickness  of  6  feet  or  more  (fig.  1). 


THICKNESS  OF  COAL  BED,  IN  FEET 
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FIGURE  1. — Diagram  showing  depth  limits  of  coals  of  different  Btu  (as-received  basis) 

and  of  different  thicknesses  less  than  6  feet. 


4 


MAXIMUM  DEPTH 

Smith  and.  others  (1913,  p.  75)  fixed  a  maxi- 
'  mum  depth,  of  5,000  feet  for  a  coal  that  has  an 
air-dried  heat  value  of  15,000  Btu.  They  as¬ 
sumed  for  classification  purposes  “that  a  coal  0 
feet  or  more  thick  is  workable  to  a  depth  of  100 
feet  for  each  300  Btu  it  contains.”  A  maximum 
depth,  of  6,000  feet,  which  is  1,000  feet  greater 
than  the  maximum  prescribed  in  earlier  regula¬ 
tions,  is  designated  in  the  present  standards 
because  the  advance  in  mining  technology  since 
1913  appears  to  warrant  the  use  of  a  greater 
maximum  depth.  Recent  investigations  of  pos¬ 
sible  in  situ  exploitation  of  coal,  if  developed  to  a 
point  where  such  operations  are  economic,  may 
make  a  depth  of  6,000  feet  obsolete  in  the  near 
future. 

MAXIMUM  DEPTH  FOR  COALS  OF 
MINIMUM  THICKNESS 

A  large  increase  in  the  mining  of  coal  by  strip¬ 
ping  has  taken  place,  particularly  in  recent 
years,  since  the  regulations  of  1913  were  issued. 
The  depth  to  which  strip  mining  can  be  carried 
on  economically  has  increased  as  machines  and 
techniques  have  improved.  Although  the  maxi¬ 
mum  depth  of  500  feet  prescribed  in  1913  for 
coal  of  minimum  thickness  (Smith  and  others, 

,  1913,  p.  75)  is  adequate  for  present  operations,  a 
depth  of  1,000  feet  may  be  more  realistic  for 
the  future.  Moreover,  the  change  to  1,000  feet 
will  make  the  classification  of  coal  lands  con¬ 
form  more  closely  to  the  data  on  coal  reserves 
published  from  time  to  time  by  the  U.S.  Geo¬ 
logical  Survey  (Averitt,  1969).  The  selection 
of  1,000  feet  as  the  maximum  depth  for  coals 
of  minimum  thickness  is  particularly  im¬ 
portant  in  the  lignite  fields  of  North  Dakota. 
Brant  (1953)  stated  that,  except  for  some 
buttes,  in  the  southwestern  part  of  the  State 
where  the  lignite  beds  are  at  a  depth  between 
1,000  and  1,200  feet,  all  minable  lignite  is  at  a 
depth  of  less  than  1,000  feet.  Most  of  these 
buttes,  moreover,  are  in  an  area  that  was  classi¬ 
fied  as  coal  land  many  years  ago.  Inasmuch  as 
the  greatest  part  of  the  resources  of  lignite  and 
subbituminous  C  coal  is  in  nearly  flat-lying  sur¬ 
face  formations  in  the  Dakotas,  eastern  Mon¬ 
tana,  and  northeastern  Wyoming,  it  is  almost 
entirely  at  a  depth  of  less  than  1,000  feet. 

Any  land  that  contains  a  coal  bed  of  the  mini¬ 
mum  thickness  specified  for  its  particular  Btu 
value  shall  be  classified  as  coal  land  for  depths 
ranging  between  0  and  1,000  feet. 


USE  OF  AS-RECEIVED  BTU  VALUES 

The  rules  for  classification  are  modii 
herein  to  the  extent  that  heat  values  for 
received  coal  shall  be  used  instead  of  values 
air-dried  coal  as  in  the  past,  because  of  the  c 
ditions  in  the  laboratory  where  the  analyses 
coal  are  made.  These  conditions  are  descril 
under  the  heading  “Quality.” 

In  order  to  make  this  changeover  with 
causing  large  changes  in  the  depth  limits 
coals  of  various  heat  values,  a  comparison 
tween  air-dried  and  as-received  Btu  values 
about  450  analyses  of  bituminous,  subbitu' 
nous,  and  lignite  coals  was  made.  It  was  foi 
that  subbituminous  B  coal  whose  air-dried  h- 
value  is  about  10,000  Btu  has  an  as-received  h 
value  of  about  9,000  Btu.  The  comparison  of  cc 
of  lower  rank  showed  somewhat  erratic  diff 
ences,  but  comparison  of  coals  whose  heat  va 
is  more  than  9,000  Btu  showed  the  difference 
diminish  fairly  uniformly  between  9,000  e 
15,000  Btu.  Accordingly,  the  spacing  for 
Btu  scale  in  figure  1  between  9,000  and  15, 1 
Btu  is  uniform  at  333  feet  per  1,000  Btu; 
tween  9,000  and  4,000  the  spacing  is  400  feet 
1.000  Btu.  Although  these  two  uniform  sets 
spacing  do  not  agree  precisely  with  the  comp; 
sons  between  the  two  scales  that  were  made  w 
large  groups  of  analyses,  they  do  not  devi 
from  them  by  a  great  amount  and  they  have 
merits  of  simplicity  and  uniformity. 

MINIMUM  HEAT  VALUE 

The  regulations  for  classification  of  coal  k 
approved  on  February  20,  1913  (Smith  ; 
others,  1913)  stipulated  that  any  coal  of  pro 
thickness  and  depth  that  has  an  air-dried  h 
value  of  8,000  Btu  or  more  is  considered  wo 
able  and  that  land  containing  such  coal  is  to 
classified  as  coal  land.  Advances  in  coal  ben 
ciation  and  in  the  designs  of  steam  plants  si 
1913,  however,  have  made  possible  the  comrr 
cial  use  of  coal  that  has  a  much  lower  Btu  va; 
Accordingly,  it  is  considered  advisable  to  lo\ 
the  minimum  Btu  requirement  for  classif 
tion  purposes  to  4,000  Btu  on  an  as-recei 
basis  (fig.  1). 

MINIMUM  THICKNE5S 

An  investigation  of  the  commercial  mining 
coal  beds  of  various  thicknesses  was  made 
connection  with  the  preparation  of  the  regi 
tions  promulgated  in  1913  (Smith  and  otht 
1913,  p.  69).  It  was  found  that  the  cost  of  m 
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ing  coals  less  than  6  feet  thick  increases  as  the 
thickness  decreases,  that  coals  yielding  10,000 
Btu  were  being  worked  “down  to  a  thickness  of 
18  or  19  inches,”  that  coals  yielding  12,000  Btu 
were  being. worked  “down  to  14  or  15  inches,” 
and  that  better  coals  were  being  mined  from 
even  thinner  beds.  In  the  light  of  these  find¬ 
ings,  a  minimum  thickness  of  14  inches  was  fixed 
by  Smith  and  others  (1913)  for  all  coals  having 
12,00Q  Btu  or  more  (air-dried  basis),  the  mini¬ 
mum  increasing  1  inch  for  a  decrease  from 
12,000  to  11,000  Btu,  1  inch  for  a  decrease  from 
11,000  to  10,500  Btu,  1  inch  for  each  decrease  of 
250  Btu  from  10,500  to  10,000  Btu,  and  1  inch 
for  each  decrease  of  100  Btu  below  10,000  Btu. 

The  minimum  thickness  of  14  inches  is  re¬ 
tained  in  the  present  standards;  thus,  the  stan¬ 
dards  provide  for  a  minimum  thickness  of  14 
inches  for  all  coals  having  12,000  Btu  or  more 
(as-received  basis),  the  minimum  increasing  1 
inch  for  each  decrease  of  750  Btu  between  12,000 
and  9,000  Btu,  and  increasing  1  inch  for  each 
decrease  of  250  Btu  between  9,000  and  4,000 
Btu. 

In  the  classification  of  lands  that  contain  beds 
of  lignite  in  North  Dakota,  South  Dakota,  and 
eastern  Montana,  the  practice  of  the  Geological 
Survey  has  been  to  use  a  minimum  thickness  of 
2  feet  6  inches  even  though  the  heat  value  of  the 
lignite  varies  rather  widely  throughout  the  re¬ 
gion.  Accordingly,  in  the  present  standards  a 
minimum  thickness  of  2  feet  6  inches  is  fixed  for 
a  lignite  that  has  an  as-received  heat  value  of 
6,000  Btu.  Inasmuch  as  the  minimum  thickness 
of  a  coal  that  has  a  Btu  value  of  9,000  is  fixed  at 
1  foot  6  inches,  which  corresponds  to  the  min¬ 
imum  thickness  designated  by  Smith  and  others 
(1913,  fig.  3)  for  the  equivalent  10,000  Btu  (air- 
dried  basis),  the  minimum  thickness  for  coals 
whose  heat  value  ranges  between  9,000  and  6,000 
Btu  (as-received  basis)  is  increased  1  inch  for 
each  reduction  of  250  Btu.  Moreover,  this  same 
scale  is  extended  to  coals  whose  heat  value 
ranges  between  4,000  and  6,000  Btu  (as-received 
basis). 

MAXIMUM  THICKNESS 

The  investigation  conducted  by  Smith  and 
others  (1913,  p.  74-75)  of  the*  cost  of  mining 
thick  and  thin  beds  of  coal  showed  that  there  is 
little  difference  in  the  cost  per  ton  for  mining 
beds  of  coal  6  feet  thick  and  those  10  feet  thick 


or  thicker.  Accordingly,  a  maximum  thickn 
of  6  feet  was  fixed  in  the  regulations  of  1913  ; 
is  retained  in  the  present  standards.  Any  1 
whose  thickness  is  more  than  6  feet  is  treated 
a  6-foot  bed. 

THICKNESS  OF  COAL  BEDS  CONTAINING  PARTIN 
Coal  beds  that  include  partings  have  b> 
treated  uniformly  by  the  Geological  Survey 
many  years,  as  prescribed  by  Smith  and  oth 
(1913,  p.  (0—71)  after  they  had  conducted 
investigation.  They  concluded  that  any  part: 
of  bone  or  impure  coal  detracted  from  the  va 
of  the  coal  an  amount  equal  to  the  thickness 
the  parting.  Two  coal  benches,  each  workat 
are  treated  as  parts  of  a  single  bed  if  the  thi 
ness  of  each  bench  exceeds  the  parting  betw. 
them  and  the  parting  does  not  exceed  314  f< 
Two  thick  benches  of  coal  are  treated  as  t 
beds  if  the  thickness  of  the  parting  betw< 
them  exceeds  the  thickness  of  either  one.  A  i 
of  coal  36  inches  thick  that  includes  a  partin 
inches  thick  is  regarded  as  being  equivalent  t 
solid  bed  24  inches  thick.  The  thickness  of 
parting  is  deducted  from  the  thinner  of 
adjacent  benches  above  and  below  it.  To  cal 
late  the  total  thickness  of  a  coal  bed,  start  w 
the  best  bench  and  add  the  thickness  of  the  n< 
bench  above  or  below  it  after  deducting  fr 
the  coal  bench  a»  thickness  equal  to  the  thickn 
of  the  intermediate  parting,  and  couth 
through  the  entire  coal  unit.  If  a  parting 
thicker' than  the  thinner  adjoining  coal  ben 
that  bench  is  considered  as  having  no  value.  T 
practice  is  best  illustrated  by  a  group  of  cr 
Crete  examples.  (See  fig.  2.) 

TREATMENT  OF  COAL  BEDS  OF 
IRREGULAR  THICKNESS 

As  pointed  out  by  Smith  and  others  (19 
p.  (2),  the  determination  of  the  probable  lirr. 
of  workability  of  a  coal  bed  that  varies  in  thi 
ness  from  place  to  place  is  difficult.  A  few  b< 
of  coal  may  maintain  a  nearly  uniform  thi 
ness  over  an  area  of  several  townships.  In  g 
era!,  however,  the  thickness  of  most  coal  b< 
varies  widely  and  within  short  distances.  1 
rules  described  by  Smith  and  others  (1913, 
72-73)  and  quoted  below  are  followed  in 
present  standards. 

The  simplest  problem  is  that  in  which  two  uneq 
measurements  on  a  single  bed,  taken  at  different  pla< 
are  available.  All  such  beds  are  assumed  to  £rade  v 
formiy  in  thickness  from  the  thicker  measurement  to 
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n  ‘aaAOMoq  'ji  [Boa  aq;  jo  X;qunl)  aq;  pun  paq  aq;  jo 
ssamptq;  aq;  uodn  X[3Jt;ua  spuodap  pautut  X[qn;ijojd  aq 
Xbui  paq  proa  b  qatqM  ;b  q;dop  jo  ;;tuq  aq;  [ujouo3  uj 

‘(LL-^L  *d  ‘8161)  s-taq^o  puu 
q^iuig  uiojj  pa;onb  si  {nua^uiu  3uia\o{[oj;  aqx 

Sd3H  TVOD  JO  daOMO  V  JO 
J.V3WJ.VTUJL  a.SiV  TV 03  M3IHX  V 
H-LIAV  <I3.LVrJOSSV  TVOO  .VI HX  V  JO  XN31VXVTHX 

•utsjaq  pa^onb  Xaq;  ‘spj^pun^s 
.vvau  aq^  ui  paSuuqo  ^on  aju  sa[n.i  asaqa 
su  qouiusHUj  ‘;juqs  u  o;  ;uaouCpu  spaq  [hoo  puu 
‘ui-BJja^  paSSn.i  ui  spaq  p?on  ‘spaq  [uoo  ;o  sdno.iS 
sh  qans  ‘suo(;utms  puoads  jo  ;uaiu,;i?a.n  .ioj  sajru 
;ioqdxa  iLwop  piuq  (vjl6I)  saai^o  pin?  q;tws 

•3uo^aq  Xutu  uo[;Bjapisuoa 
japun  paq  aq;  qofq.w  o;  S(noa  jo  dnou3  jn^napjBil  aq; 
jo  pun  s{Boa  jo  a3po[.wouq  api.w  b  ajrnl>aj  X[[Btoadsa 
suot;nu;uua;ap  jo  s;uouiu3issb  qans  pun  ‘;uoiu5pnf  jo 
sj3;;bui  X(a3.iBi  ojb  pun  suot;ipuoa  uo  puodop  ;smu  sua( 
Xub  o;  pau3tssB  aq  o;  aduqs  pun  ;ua;uoa  aqj^  doja;no 
aq;  uo  ;uauiaansnaiu  pa;nio«(  ub  s«  aiqRA  atuns  aq;  aAnq 
qiM  ‘3uqpjp  Xq  jo  ‘[[oav  b  Xq  paq  [boo  b  jo  ;uauiajnsBaiu 
jo  XjaAoastp  y  qBoa  aiqB^jo.u  jo  suo(  [[buis  b  jo  Ja;uaa 
aq;  ;b  uaqn;  aansBOUi  b  sb  pojapisuoo  aq  Xqnnsn  ;sniu 
paq  b  qans  uo  ssauqotq;  ajqB^jOM  b  3uiMoqs  ;uauiajns 
-Baui  Xub  pun  l;jBd  japBuis  jo  jo3jbi  u;  ssau^otq;  D(qs 
->jjom  usq;  ssai  jo  aq  o;  umouj^  sjb  poipn;s  spaq  Xunpj 
•uoqaajjp  Xub  u;  suai  aq;  jo  ;ua;xa  ajqnqojd  aq;  3uiuiuj 
-ja;ap  ut  ;unooaB  o;ut  uaqn;  ajn  satauapua;  pus  s;uaut 
-aunsBaui  asaq;  qn  pun  ‘uot;aajtp  Xub  ut  utq;  jo  ua^otq; 
o;  paq  aq;  jo  Xauapua;  [Bjaua3  Xub  ‘a^qissod  ji  ‘;oa;ap  o; 
japjo  ut  jaq;ouB  pus  ;uaiuaansBoui  jo  ;utod  auo  uaaA\;oq 
[boo  aq;  jo  3utuuiq;  jo  3u(uo^jiq;  a<{;  jo  apnut  st  a;ou  jn; 
-9JB3  ‘sautABj  jo  ;no  pun  ut  suru  ‘uouuuoo  ajmu  st  sb  *;nq 
auq  ;q3tBj;s  b  ut  pua;xa  ;ou  sao(>  doJa;no  posodxa  aq;  j[ 
sa^a;B3j  [boo[  [ib  ;unoao8  ojut  3ut^u;  (^sjb  pun  ‘umouj(  ;t 
‘paq  aq;  jo  ,,;tqBq,,  (8jaua3  aq;  uo  3ui[)uadap  pus  ‘dnojJI 


•(-  -3t;  ‘KIOl)  sjdu;o  pun  q;uug  iuojj  'uoun 
-[ba  pun  uounoytssnp  u:  pasn  ssauqatq;  ;ua[BAtni)a  •( 
Issauqaiq;  poansn.uu  ‘n  :  uoi  may  tssnp  joj  an(KA  jtaq 
pun  span  uaqojq  jo  jipls  dupwoqs  umj3ntQ — ~}  aH.i; 


.6  .5 


qo  q  o  q  o  QO  QQ 


;sq;  ;o  s(noo  jo  jo  [noa  jn{nat;JBd  ;«q;  ;o  sasua[  aq; 
;ua;xa  at{;  jo  a3pa(A\ouq  jnjaua3  n  Xq  jo  ‘jjtp  aq;  3u 
apBiu  s;uauiojnsBaiu  Xq  UMoqs  sat;tJB[n3ajjt  aq;  jo 
-anjaqa  aq;  uo  pasnq  3utaq  a;nwi;sa  aq;  ‘pauinsss  si  ■ 
aq;  putqaq  paq  aq;  jo  uo;sua;xo  a;njapotu  «  X[uo  ‘s 
-^aiq;  jnp3ajj|  q;tav  ^ql  3uo|n  sdoja;no  paq  aq- 
•qtq  aq;  jo  apts  a;tsoddo  aq;  uo  doaa;no  jo  ‘q;dap  jo  ;i 
sb  qans  ’SJo;aHj  jaq;o  Xubui  Xq  paytpotu  aq  Xbui  d 
-;no  aq;  ujojj  qasq  [Boa  aq;  jo  uotsua;xa  aq;  ‘saqut  Xu 
jo;  yqa  aq;  Suop  sunj  i(oja;no  aq;  ji  ‘X[snot.\qo 
aq;  jo  Ja;atuBtp  aq;  3utaq  doaa;no  j^ip  aq;  jo  q;3ua[ 
‘ajajta-jiBq  b  jo  adnqs  aq;  SutABq  paq  jo  sua[  aq;  ‘d 
-;no  jjtp  aq;  ;o  q;3ua(  aq;  jpq-auo  ;sb3(  ;b  jjtta  aq;  tu 
qanq  puc(  aq;  japun  pua;xo  o;  pamnsss  uaaq  X[]nnsn 
•;saAv  aq;  ut  spaq  Xubui  utta  sb  ‘uqa  b  jo  aanj  aq;  3u 
X[sn»muuun.)  paatra]  oq  una  ;nq;  poq  [uoa  n  ‘jHjauaS 
•;tuit(  atqncpud  ;sout  aq;  st  ‘s;an;  u.wouqun  aq;  q;iM  ao. 
;ou  Xbiu  jo  Xbiu  ;t  apq.w  ';nq;  poxy  snq;  st  [noa  apsq.; 
aq;  o;  ;nuq  n  pint  *;uaiuojnsnaut  jouutq;  aq;  q3no. 


■ 


it  has  been  found  possihle  to  treat  a  group  of  coal  beds 
as  if  they  were  all  gathered  at  a  “center  of  weight" — 
that  is,  at  a  point  determined  by  multiplying  the  com¬ 
puted  thickness  of  each  bed  by  its  depth  from  the  sur¬ 
face  and  dividing  the  sum  of  the  products  by  the  sum 
of  the  compensated  thicknesses,  the  thicknesses  of  the 
various  beds  being  reduced  for  partings  in  the  manner 
already  described. 

BURNED  COAL 

Coal  is  commonly  burned  along  the  outcrop  in 
most  coal  fields  in  the  Western  States.  Because 
burning  bakes  and  hardens  rocks  overlying  coal, 
ledges  of  baked  rock  in  many  shades  of  red  and 
orange  are  characteristic  features  of  the  west¬ 
ern  coal  fields.  Commonly,  the  baked  rock  is  less 
than  50  feet  thick,  but  in  places  it  is  several 
hundred  feet  thick.  The  extent  of  burned  coal 
back  from  the  outcrop  is  believed  to  be  indicated 
by  the  width  of  the  band  of  reddened  rock  and 
soil;  its  width  may  be  only  a  few  hundred  feet 
where  the  slope  above  the  coal  is  steep  and  the 
cover  is  great,  but  its  width  may  be  one-quarter 
to  one-half  of  a  mile  or  more  where  the  over¬ 
burden  is  thin.  The  coal  may  be  destroyed  by 
burning  where  it  lies  near  the  tops  of  buttes  and 
mesas.  Characteristically,  the  hand  of  burned 
rock  is  wide  on  narrow  divides  and  narrow  or 
absent  in  gulches.  In  fact,  unburned  coal  com¬ 
monly  crops  out  in  the  troughs  of  gulches  where 
they  intersect  the  horizon  of  the  coal  bed.  The 
field  geologist  should  indicate  the  extent  of  the 
burned  coal  by  appropriate  symbols  on  his  map. 
In  classifying  the  land  the  edge  of  the  coal  is 
assumed  to  coincide  with  the  boundary  line  for 
the  burned  areas. 

QUALITY 

The  heat  value  of  air-dried  coal  as  expressed 
in  British  thermal  units  has  long  been  used  as  a 
basis  for  determining  the  quality  of  coal  for 
coal-land  classification.  As  stated  by  Smith  and 
others  (1913,  p.  68-69),  coals  that  contain  large 
percentages  of  mineral  matter  and  moisture, 
which  are  the  noncombustible  constituents,  show 
correspondingly  lower  heat  values  as  expressed 
in  Btu.  On  the  other  hand,  coals  that  have  small 
percentages  of  mineral  matter  and  moisture 
contain  large  percentages  of  the  combustible 
constituents  in  coal  and  therefore  yield  high 
heat  values.  It  was  these  facts  thal  caused  the 
geologists  who  prepared, the  regulations  of  1913 
to  stipulate  a  minimum  value  in  Btu  for  coal  in 
the  land  to  qualify  it  as  coal  land  rather  than  to 


set  a  maximum  percentage  of  mineral  ma 
and  moisture  in  the  coal  as  a  determining  fac 

The  rules  for  determining  the  minimum  1 
value  of  any  coal  considered  for  classificatioi 
the  land  and  the  depth  limits  of  coals  of  dif 
ent  heat  values  and  different  thicknesses  h 
been  based  in  the  past  on  Btu  values  on  an  ; 
dried  basis.  Chemists  of  the  U.S.  Bureau 
Mines  who  make  the  analyses  have  pointed  r 
however,  that  heat  values  on  an  as-recei 
basis  more  nearly  represent  the  true  condit 
of  the  coal  in  the  ground;  furthermore,  they' 
more  suitable  for  making  comparisons  of  qc 
of  different  rank.  The  Bureau  of  Mines  disc 
tinued  reporting  the  analyses  for  the  air-dr 
category  many  years  ago  because,  according 
R.  F.  Abernethy  of  the  Bureau  of  Mines  (\vi 
ten  commun.  to  A.  F.  Bateman,  Jr.,  U.S.  Geoh 
ical  Survey,  Jan.  3, 1961), 

The  air-dry  step  in  the  preparation  of  a  sample  for 
laboratory  is  an  intermediate  operation  and  can  v 
over  quite  u  range.  Samples  of  coal  air-dried  in  wir 
may  lose  5  to  8  percent  more  moisture  than  the  sr 
samples  air-dried  in  the  summer.  This  is  due  to  the  r. 
tive  humidity  of  the  air  used  in  drying.  The  extreme: 
this  laboratory  run  from  0°F  air  heated  to  86’ F  in 
winter  time  to  air  at  90°F  and  90-100  percent  rela 
humidity  in  the  summer.  The  variation  of  the  Btu 
samples  air  dried  under  the  above  conditions  would 
so  great  they  could  not  be  compared. 

DIAGRAM  (FIG.  I)  SHOWING  DEPTH 
LIMITS  OF  COALS 

The  diagram,  figure  1,  was  constructed  to  c 
form  as  closely  as  possible  to  the  earlier  d 
grams  and  yet  to  incorporate  the  changeo- 
from  air-dried  to  as-received  Btu  values.  Fii 
the  diagram,  figure  3  of  Smith  and  others  (19 
p.  t6),  was  modified  to  incorporate  a  maxim’ 
depth  of  6,000  feet.  As  modified,  the  figure 
10,000  Btu  (air-dried  basis)  coincides  with  t 
4,000-foot  depth  line.  A  compilation  of  the  a 
dried  and  as-received  Btu  values  for  about  4 
analyses  of  western  coals  showed  that  coals  tl 
have  an  average  air-dried  value  of  10,000  E 
have  an  as-received  value  of  9,000  Btu.  Acco: 
ingly,  the  9,000-Btu  figure  was  placed  in  figi 
1  at  the  4.000-foot  depth  line.  The  15,000-E 
figure  was  placed  at  the  6,000-foot  depth  Iii 
and  the  2,000-foot  interval  between  the  4,0( 
and  6,000-foot  depths  was  divided  into  six  eqi 
intercepts,  each  of  which  represents  a  heat  i 
erement  of  1,000  Btu.  Thus,  each  increment 
1.000  Btu  represents  a  depth  change  of  333  fe« 


The  comparison  of  air-dried  and  as-received 
heat  values  for  450  analyses  of  western  coals, 
referred  to  above,  showed  a  more  erratic  dis¬ 
tribution  of  values  for  coals  that  had  heat  val¬ 
ues  less  than  10,000  Btu  on  an  air-dried  basis 
and  9,000  Btu  on  an  as-received  basis,  presum¬ 
ably  because  of  the  higher  moisture  content  of 
these  coals,  which  in  turn  gave  less  uniform 
values  when  the  coals  were  air  dried  in  the  lab- 
oiatory.  If  the  as-received  values  were  to  be 
placed  on  the  diagram  scale  at  the  precise  posi- 
*  tions  that  correspond  with  the  air-dried  Btu  val¬ 
ues  determined  by  the  study  of  450  analyses,  the 
intercepts  between  6,000  and  9,000  Btu  would 
range  between  180  and  340  feet  on  the  depth 
scale  and  the  intercepts  for  Btu  values  less  than 
6,000  Btu  would  have  a  much  greater  interval. 
It  seems  more  sensible  to  apply  a  uniform  scale 
to  the  Btu  values  for  a  diagram  such  as  figure  1 
rather  than  to  plot  irregular  intervals  based  on 
comparisons  of  available  analyses.  The  devia¬ 
tion  from  the  actual  value  will  not  be  large  for 
any  group  of  coals.  Accordingly,  as  drawn,  an 
increment  of  1,000  Btu  between  4,000  and  9,000 
Btu  represents  a  depth  change  of  400  feet. 

As  explained  under  the  heading  “Minimum 
thickness,  the  diagonal  line  that  extends  up¬ 
ward  from  the  6,000  Btu  point  terminates  at  2 
feet  6  inches  because  this  thickness  corresponds 
with  the  commonly  used  thickness  cutoff  for 
lignite  that  has  low  heat  values.  Thus,  the  dif- 
feience  in  minimum  thickness  for  coals  whose 
heat  values  range  between  6,000  and  9,000  Btu 
is  4  inches  for  each  1,000  Btu,  or  1  inch  for  each 
250  Btu.  This  scale  is  extended  through  the 
interval  between  6,000  and  4,000  Btu. 

The  user  of  figure  1  should  (1)  obtain  the  as- 
received  Btu  value  from  chemical  analyses  of 
un  weathered  mine  samples  of  the  coal,  (2)  plot 
this  Btu  figure  on  the  scale  at  the  right  margin 
of  figuie  1,  (3)  di*aw  a  diagonal  line  upward  to 
the  1,000-foot  depth  line  to  determine  the  mini¬ 
mum  thickness  for  the  coal,  and  (4)  if  the  coal 
is  thicker  than  the  minimum  thickness,  read  the 
depth  limit  at  the  intersection  of  the  diagonal 
line  and  the  vertical  thickness  line.  For  example, 
un  8,000-Bcu  coal  has  a  minimum  thickness  of  1 
foot  10  inches.  All  land  that  contains  this  coal 
bed  at  depths  between  0  and,  1,000  feet  should  be 
classified  as  coal  land.  If  the  coal  bed  is  4  feet 
thick,  its  depth  limit  is  2,360  feet  instead  of  1,000 
feet,  if  its  thickness  is  6  feet  or  more,  its  depth 


limit  is  3,600  feet.  Another  example  is  a  coal  be 
that  has  an  as-received  Btu  value  of  5,000;  if  th 
bed  is  2  feet  10  inches  thick  and  at  depths  be 
tween  1  and  1,000  feet,  the  land  containing  i 
should  be  classified  as  coal  land.  On  the  othe 
hand,  if  the  coal  bed  is  less  than  2  feet  10  inche: 
thick,  the  land  should  be  classified  as  noncoai 

AREAL  BASIS  FOR  CLASSIFICATION 
Classification  shall  be  made  by  Quarter 
quarter  section  (40  acres),  surveyed  tract,  02 
surveyed  lot. 


- -  a  a  t*.  j.  ail  r(JK  I  UK 

CLASSIFICATION  OF  PUBLIC  COAL  LANDS 

1.  Land  shall  be  classified  as  coal  land  if  it  con¬ 
tains  coal  having: 


(a)  A  heat  value  of  not  Jess  than  4,000 

Btu  (as-received  basis)  for  an 
unwashed  or  washed,  unweath¬ 
ered  mine  sample. 

(b)  A  thickness  of  14  inches  for  coals 

having  a  heat  value  of  12,000  Btu 
or  more  (as-received  basis),  in¬ 
creasing  1  inch  for  each  decrease 
of  750  Btu  between  12,000  and 
9,000  Btu,  and  1  inch  for  each 
decrease  of  250  Btu  between  9,000 
and  4,000  Btu.  Any  coal  bed  whose 
.  thickness  is  more  than  6  feet  is 
treated  as  a  6-foot  bed.  In  calculat¬ 
ing  the  thickness  of  a  coal  bed  that 
contains  partings  of  shale,  bone,  or 
impure  coal,  the  thickness  of  the 
thinner  bench  of  coal  directly 
above  or  below  the  parting  is  re¬ 
duced  by  the  thickness  of  the  part¬ 
ing;  thus,  the  total  thickness  of 
the  coal  bed  (including  partings) 
is  reduced  by  twice  the  total  thick¬ 
ness  of  the  partings. 

(c)  A  depth  of  not  more  than  6,000  feet 
for  a  bed  of  coal  6  or  more  feet 
thick  having  an  as-received  heat 
value  of  15,000  Btu.  The  depth  de¬ 
creases  333  feet  for  each  decrease 
of  1,000  Btu  between  15,000  and 
9,000  Btu  and  decreases  400  feet 
for  each  decrease  of  1,000  Btu  be¬ 
tween  9,000  and  4,000  Btu.  For  a 
bed  of  minimum  thickness,  the 
depth  may  not  be  more  than 
1,000  feet.  For  beds  of  any  thick- 


9 

a 


ness  between  the  minimum  and  6 
feet,  the  depth  is  graduated  be¬ 
tween  1,000  feet  and  the  maxi¬ 
mum  depth  for  a  6-foot  bed. 
Moreover,  the  depth  limit  shall  be 
computed  for  each  individual  bed 
except  that,  where  two  or  more 
beds  occur  in  such  relations  that 
•  they  may  be  mined  from  the  same 
opening,  the  depth  limit  may  be 
determined  on  the  group  as  a  unit 
and  is  fixed  at  the  center  of 
weight  of  the  group ;  no  coal  below 


the  depth  limit  thus  determined 
is  to  be  considered. 

2.  Classification  shall  be  made  by  quarter- 
quarter  section,  surveyed  tract,  or  surveyed 
lot. 
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To: 


Conservation  Division 
U5.  GEOLOGICAL  SURVEY 

Office  of  the  Area  Ceologisi 
Menlo  Park,  California  . , 


Pram 
Sub j  ect : 


Conservation  Managers,  Eastern  Region 

Central  Region 
Western  Region 

Chief,  Conservation  Division 

Instructions  for  preparation  of  a  notice  of  ICGS  Definitions 
for  the  Federal  Register  ■*' 


In  a  U.S.  Geological  .‘Survey  Manual  release  Mo.  1335  dated  March  26,  1974, 
and  Conservation  Division  Supplement  release  No.  IS  dated  April.  10,  1974, 
tiie .  authority  to  determine  the  Dounuaries  of  defined  ICGS r  s  and  to  publish 
notices  of  such  determinations  ill  the  Fcciernl  Register  was  redclcgated 
to  the  Conservation  Managers.  In  order  to  insure" that  the  notices  submitted 
for  publication, in  the  Federal  Register  are  standardized,  a  sample  defined 
KGS  notice  listing  several  KGS's  is  enclosed.  Inis  format  should  be  used 
in  the  preparation  of  all  future  iCGS’s  notices*  V/henever  possible,  a  gang 
notice  should  be  prepared  rather  than  one  for  each  individual  KGS.  An 
original  and  two  certified  copies  should  be  set  up  for  the  appropriate- 
Conservation  Manager’s . approval  and  for  the  signature  of  the ' certifying 
officer  on  the  twe  copies.  The  original  and  the  taco  copies  should  be  sent 
to  the  Chi e^,  Cou?  ervaxion  Division  for  t r ansrint t a  1  to  the  Federal  Register, 


This  delegation  of .  authority  should  also  apt  oar  on  the  ICGS  plat, 
of  the  KGS  plats  should  be  distributed  to  the  following: 

1.  Land  Office 

2.  District  Engineer 

3.  Oil  and  Gas  Supervisor 

4.  Area  Geologist* 

5.  District  Geologist 

6.  Chief,  Conservation  Division 

7.  Chief,  Branch  of  Mineral  §  Water  Classification 


Two  copies 


Enclosures 


fiusse"  G.  t%fsnc 

Chief  ,  Conservation  Division 


id 


/CD  File 
ADC/RE 
Godwin 
Schrott 
RE  chron. 


Chief ,  ESP  Section ,  Denver 
Area  Geologist,  Eastern  Area 
Area  Geologist,  Denver 
Area  Geologist,  Casper 
ROSchrott : jef  8-15-74 
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CRITERIA  FOR  CLASSIFICATION  CF  OIL  A, NO  GAS  LA AOS 


Land  within  a  sedimentary  basin  or  petroleum  province  shall  be 
classified  as  valuable  prospecti vely  for  oil  and  gas  on  the  basis 
of  several  'criteria;  namely,  thickness  of  sediments;  evidence  of 
oil  'and  gas;  ’and  the  presence,  nature,  and  extent  of  folding  and 
faulting. 

Thi ckr.ess .  —  Areas  known  to  have  a  sedimentary  section  of  significant 
thickness  are  considered.  This  generally  eliminates  areas  where 
original  thickness  of  sedimentary  rock  is  less  that  1  ,000  feet, 
recognizing,  however,  that  there  are  many  productive  sands  that  are 
found  at  depths  less  that  1  ,C00  feet. 

Maximum  Cepth.  —  The  lower  depth  limit  of  sediments  is  considered  as 
20,000  feet  or  more.  This  is  based  to  seme  extent  on  the  possible 
maximum  drilling  depth  to  an  objective  sand  and  the  economic  devel¬ 
opment  of  a  productive  sand. 

P  re  s  e  r.  t  P  ro  du  c  t  i  vo  A  re  as .  —  Present  productive  provinces  are  included 
addition  to  the  areas  defined  by  productive  or  formerly  productive 
.  .Jls  or  fields,  deeper  undeveloped  sands  that  may  exist  within  the 
sedimentary  basin  are  included,  as  well  as  stratigraphic  traps  and 
other  untested  structural  traps.  Included  also  are  the  known  geologic 
structure  of  producing  oil  and  gas  fields.  See  43  CFR  3120,2-2,3121,1 
3122.3. 

Cl  ass  1 f 1 cati on  of  Known  Geol  oci  c  S true Cures .  —  The  regulations  govern 
the  definition  of  producing  oil  and  gas  fields  are  given  in  43  CFR  sec 
3120.2-2. 

Classification  by  La  Gal  Subdivisions.  —  Classification  shall  be  made 
by  quarter-quarter  sections  surveyec  tracts >  or  lots.  -  •  ■ 
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United  States  Department  of  the  Interior*5’ 

,  (  w** 

GEOLOGICAL  SURVEY  'U  |  y 

r.  WASHINGTON,  D.C.  20242 


Co. 


,  -  ft,  .  ^-5 

AXOa^Q  Q  , 

MAY  1  S  m  ^  &di 


feorsndura 

To:  Conservation  Onagers:  Central  Region- 

Eastern  Region 
l^tam  Region  ^ 

Frcs:  Chief,  Conservation  Division 


Subject:  Delegated  Authority  to  approve  oil  and  gas  sales 
contracts  and  agreements  and  to  determine  the 
boundaries  of  known  geothermal  resources  areas 
and  to  publish  notice  of  such  determinations  In 
the  Federal  Register 

geological  Survey  Manual  release  Mo.  1335  and  Conservation  Division 
Supplement  release  No*  IS  containing  the  n'ew  and  emended  delegations 
of  authority  to  and  v/lthin  the  Conservation  Division  were  recently 
distributed  to  your  offices*  Copies  of  our  memo; -and ten  cf 
February  22,  1974,  proposing  the  subject  delegations  of  authority 
fine  enclosed  for  your  Information* 

The  authorities  delegated  include  delegations  through  and  to  the 
positions  of  Conservation  Manager,  Central,  Eastern  and  Western 
Regions  to  exercise  various  functions  relating  to  approval  of  oil 
and  gas  sales  contracts  and  agreements  and  determination  of  the 
boundaries  of  known  geothermal  resources  areas  and  the  publication 
of  notices  of  such  determinations  in  the  Federal  Register, 

All  affected  offices  should  commence  exercising  the  functions 
delegated  with  respect  to  the  approval  of  oil  and  gas  sales  contracts 
and  agreements  inriec  lately.  The  functions  delegated  with  respect  to 
tho  determinations  of  the  boundaries  of  known  geothermal  resources 
areas  and. the  publication  of  notices  of  such  det-ermi rations  should 
also  be  exercised  itrr.ediately  by  the  offices  affected.  However ,  it 
Is  requested  that  until  further  notice,  the  executed  and  certified 
notices  prepared  fer  publication  in  the  Federal  Register  be’ 
forwarded  to  this  office  for  our  review  and  transmittal ,  if  In  order, 
to  the  Federal  Register  for  publication. 

One  of  the  earlier  notices  of  the  determination  cf  the  boundaries  of 
known  geothermal  resources  areas  which  was  published  in  the 


the 


Federal  Raster  Is  enclosed  alon.wit^Dsrtinent^rtJon^cf^ 

regulations  governing  prepare -i  holm  creviced  to  serve 

Federal  Register.  This  PubHshed  nc.ice  is  b  ,nyrov. 

H-TBodeTFSTthe  guidance  or  the  ^  lieu  of  the  opening 

of  notices  for  publication,  re  s  c-  “  '  ,  read  somewhat 

statement  shown  in  that  notice,  the.  a  sta^iu  lO  reua 

as  follows  be  used: 

“Pursuant  to  the  authority  vested  In  the  Secretary  of 
the  interior  by  Sec.  21(a)  of  the 

&wS£i  *»**■  •«  gTrr°tri 

2ggs?»rs  s*  a  s-  * 

resources  areas:" 
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Director,,  Geological  Survey 


Tres::  Chief,  Conservation  Division 
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Subject ?  Delegations  of  Authority 


Propose  Geological  Survey  Manual  and  Conservation  Division  Supplement 
releases  are  enclosed,  sail  releases  contain  redeingatiors  of  authority 
through  the  lino  of  ccrscnd  of  the  Conservation  Division  and  re  lata  to 
geothcrr-al  recourse  and  rain  oral  operations  re  delegations  of  authority 
Contained  in  Part  220,  Special  Kede legation ,  of  the  Geological  Survey 
Manual ♦ 

These  releases  re-rt&lecatc  bach  to  the  Area  Oil  and  Gas  Su^rviscr 
authority  under  220.4* IT  to  appro vn  oil  and  gas  sales  contracts 
and  agrocsents.  The  authority  to  dftfir.e  hnovn  ceohhernal  resource 
areas  and  to  publish  thane  definitions  in  the  redact 1  register  is 
red  deleted  to  Conservation  .managers. 

The  rede  locations  of  authority  contained  in  the  proposed  releases 
affect  the  redelegations  mentioned  in  ww  r.erorandun  rtaccnciendinq 
approval  of  the ' proposed  Departmental  Manual  release  to  locate  the 
authorities  Involved,  to  the  Director,  ecological  rvtvy.  That  release 
V33  srubnecracntly  issued  cn  Kay  24 ,  1073,  an  b.M,  release  1543.  If 
yeti  avgrove  the  propound  Survey  Manual  ral^asn,  and  have  r.o  on  j cc t ion 
to  our  propose  Conservation  Division  Supplement  release,  plonae  return 
tha  letter  for  signature  and  publication. 


“Russell  G.  Wajland 


Chi*f ,  Conservation  Division 
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EXPLANATION  OF  MATERIAL  TRANSMITTED: 


This  release  contains  the  redelegation  by  the  Chief,  Conservation 
Division/  of  authorities  pertaining  to  functions  connected  with  geothermal 
resource  and  mineral  operations  to  the  Conservation  Managers,  Eastern, 
Central  and  Western  Regions;  the  Conservation  Manager,  Gulf  of  Mexico 
CCS  Operations;  and  other  Conservation  Division  officials. 


Chief,  Conservation 


0 


FILING  INSTRUCTIONS : 


Remove  Old  Sheets : 


Insert  New  Sheets: 


Part  Chapter  Sheet 


Part  Chapter  Sheet 


220  •  2 


1  through  3 


220 


2 


1  through  4 


/"'v\ 


4 


Department  of  the  interior 
GEOLOGICAL  SURVEY  MAh UAL 

CONSERVATION  DIVISION  SUPPLEMENT  Part  220  Special 
Delegation  of  Authority _ _  Redelecaticn 

Chapter  2  Conservation  Division  220.2.1 

•  1  Redelecation  of  Authority  -  Mineral  Operations. 

A.  Application  for  Suspension  of  Operations.  The  authority 

redelegated  by  the  Director  to  the  Chief,  Conservation  Division, 

^  SM  220. 2. 1A  to  approve  applications  for  suspension  of  operations 
or  production  or  both,  filed  pursuant  to  43  CFR  3103.3-8  and 
3503.3-2  and  in  terminating  suspensions  of  this  kind  which  have 
been  or  may  be  granted,  is  redelegated  to  the  Conservation 
Managers,  Eastern,  Central,  and  Western  Regions,  and,  subject 
"bo  the  direction  and  supervisory  authority  of  the  approoriate 
Conservation  Manager,  is  further  redelega ted  to  the  Area  Oil 
and  Gas  Supervisors  and  Area  Mining  Supervisors. 

Approval  of  Communitization  or  Drilling  Agreements.  The  authority 
'•  redelegated  by  the  Director  to  the  Chief,  Conservation  Division, 

.  rn  SM  220.2.13  to  approve  communitization  or  drilling  agreements 

submitted  for  approval  in  accordance  with  43  CFR  3105.2  is' 
redelegated  to  the  Conservation  Managers,  Eastern,  Central  and 
Western  Regions,  and,  subject  to  the  direction  and  supervisory 
authority  of  the  appropriate  Conservation  Manager,  is  further 
redelegated  to  the  Area  Oil  and  Gas  Supervisors. 

C.  Functions  Relating  to  Unit  Agreements.  Subject  to  the  limitations 
*  t^e  delegations  of  authority  by  the  Director  to  the  Chief, 

Conservation  Division,  in  SM  22).2.1C(1)  and  (2),  the  authority 
under  Section  5(a)(1)  of  the  Outer  Continental  Shelf  Lands  Act" 

.  of  August  7,  1953  (67  Stat.  462,  464;  43  U.S.C.  sec.  1334(a)(1)) 
to  approve,  in  the  interest  of  conservation,  unitization, 
cooperative,  pooling  and  drilling  agreements,  and  to  require 
lessees  to  subscribe  to  and  operate  under  such  agreements  for 
the  development  and  operation  of  an  area,  field  or  pool,  or 
Par-b  thereof  as  determined  to  be  practicable  and  necessary  or 
■advisable,  and  the  authority  under  the  Mineral  Leasing  Act  of 
February  25,  1920  (41  Stat.  437),  as  amended  (30  U.S.C.  181 
et^seq.)  to  approve,  in  the  interest  of  conservation,  agreements 
which  provide  for  cooperative  or  unit  plans  of  development  or 
operation  is  redelegated  to  the  Conservation  Manager,  Gulf  of 
Mexico  CCS  Operations  and  to  the  Conservation  Managers ,  Eastern , 
Central,  and  Western  Regions,  and.  subject  to  the  direction  and 
supervisory  authority  of  the  appropriate  Conservation  Manager  ,  is 
rede^egated  to  the  Area  Oil  and  Gas  Supervisors  as  to  the  following 
functions : 

(1)  Approve  unit  agreements  submitted  in  identical  form  to  that 
'  Previously  approved  by  the  appropriate  Conservation  Manager  . 
where  there  is  sufficient  commitment  to  the  agreement  to" 
assure  effective  control  of  operations  within  the  unit  area. 


Sheet 


Department  cf  the  Interior 
GEOLOGICAL  SURVEY  MAHL AL 

CONSERVATION  DIVISION  SUPPLE. LENT  Part  220  Special 
Delegation  of  Authority _  _ Redelegation 

Chapter  2  Conservation  Division  220.2. 1C 

(2)  Approve  expansion  or  contraction  of  >.  unit  area  where  such 
.  expansion  or  contraction  has  previously  received  the 

preliminary  approval  of  the  appropriate  Conservation 
Manager.. 

(2)  Approve  .an  amendment  of  an  approved  unit  agreement  where 
the  text  of.  the  amendment  is  identic  1  to  that  previously 
approved  by  the  appropriate  Conservation  Manager  and  where 
the  owners  of  sufficient  interests  in  the  unitized  land  have 
executed  said  amendment. 

(4)  Concur  in  the  operator's  description  of  the  lands  automatically 
eliminated  from  a  unit  area  under  thr.  provisions  of  the  unit 
agreement. 

(5)  Approve  the  selection  or  designation  of  unit  operators. 

(6)  Grant  extensions  of  time  for  drilling  test  wells. 

i 

(7)  Approve  the  establishment  or  revision  of  participating  areas. 

(8)  Approve  payment  of  compensatory  royalty  for  drainage  from 
unitized  lands. 

(9)  Take  appropriate  action  on  commitment  of  interests  to  a  unit 
agreement  which  are  filed  subsequent  to  approval  of  the  unit 
agreement. 

(10)  Approve  a  request  for  the  termination  of  a  unit  agreement 
where  such  request  conforms  to  the  procedures  set  forth 
in  the  unit  agreement. 

D.  Discoveries  of  New  Oil  and  Gas  Deposits.  The  authority  redelegated 
by  the  Director  to  the  Chief,  Conservation  Division,  in  SM  220. 2. ID 
to  act  on  applications  for  royalty  benefits  by  reason  of  a  claimed 
discovery  of  a  new  oil  and  gas  deposit  under  the  Act  of  August  8  , 
1946  (60  Stat.  950) ,  and  to  determine  whether  a  new  oil  and  gas 
deposit  has  been  discovered,  and  the  effective  date  of  such 
discovery,  is  further  redelegated  to  the  Conservation  Managers , 
Eastern,  Central  and  Western  Regions. 
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EXPLANATION  OF  MATERIAL  TRANSMITTED  : 
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.  .  e  authority  and  amends  existing 
This  release  makes  new  dele^°  Conservation  Division,  in  further 
delegations  of  authority  to.“e  f‘  he'organization  of  the  Conservation 
implementation"  of  the  revision  of  the  org  1539,  Hay  IS,  1973, 

Division  as  set  forth  m  120  DM  4  (Rei  Consorvation  Division , 

Shis  release  explicitly  Survey,  under  220  DM  4 

authorities  delegated  to  ■ the  tQ  determine  the  boundaries  o^  xno„-n 

(Release  No.  1543,  May  2-.,  1_  '  Geotharmal  steam  Act  of  19'°  an° 

geothermal  resource  areas  ®  “ts  and  agreements  filed  pursuant  to 
to  approve  oil  and  gas  sales 
30  CFR  Part  223 . 
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Department  of  the  Interior 
GEOLOGICAL  SURVEY  MAH UAL 


Delegation  of  Authority 


Part  220  Special 
Rede le cat ion 


Chapter  2  Conservation  Division 


220.2.1 


.1  Mineral  Operations.  The  following  authority  which  has  been  delegatee 
to  the  Director  by  the  Secretary  of  the  Interior  is  redelegated  to 
the  Chief,  Conservation  Division: 


A.  Applications  for  Suspension  of  Operations.  *(220  DM  4.11).*  To 
approve  .applications  for  suspension  of  operations  or  production 
or  both,  filed  pursuant  to  43  CFR  3103.3-8  and  3503.3.-2,  ana  in 
terminating  suspensions  of  this  kind  which  have  been  or  may  be 

granted. 


B. 


Approval  of  Communiti ration  of  Drilling  Agreements 
To  approve  communitization  or  drilling  agreements 
approval  in  accordance  with  43  CFR  3105.2. 


.  *(220  DM  4. 

submitted  for 


II 


C.  Functions  Relating  to  Unit  Agreements.  (220  DM  2.1  and  220  DM  4.2 

(1)  Outer  Continental  Shelf  Lands  Act  -  Under  section  5(a) (1)  of 
the  Outer  Continental  Shelf  Lands  Act  of  August  7,  1953, 

67  Stat.  462,  464;  43  U.S.C.  sec.  1334  (a)(1),  to  approve, 
in  the  interest  of  conservation,  unitization,  cooperative, 
pooling  and  drilling  agreements,  and  to  require  lessees  to 
v  subscribe  to  and  operate  under  such  agreements  for  .the 

development  and  operation  of  an  area,  field  or  pool,  or 
part  thereof  as  determined  to  be  practicable  and  necessary 
or  advisable  with  the  exception  of  such  agreements  involving 
submerged  lands  in  the  Santa  Barbara  Channel  oxf  the  coas*- 
of  California  and  agreements  which  would  pool  interests 
held  under  Federal  submerged  land  leases  with  interests  held 
under  State  submerged  land  leases. 

(2)  Mineral  Leasing  Act  -  Under  the  Mineral  Leasing  Act  of 
February  25,  1920  (41  Stat.  437),  as  amended  (30  U.S.C.  181 
et  seg.) ,  to  approve,  in  the  interest  of  conservation, 
agreements'  which  provide  for  cooperative  or  unit  pj.ans  of 
development  or  operation  with  the  exception  of  such 
agreements  which  anticipate  or  propose  the  use  of  nuclear 
explosives. 


0.  Discoveries  of  New  Oil  and  Gas  Deposits.  (220  DM  4. IB) .  To  act 
on  applications  fo^ -royalty  benefits  by  reason  of  a  claimed 
discovery  of,  a  new'^oil  and/ epos i^.  under  the  Act  of 
August  8,  1-9*46  ( .  ; 95^V;^nd  tor- determine  whether  a  new 

gas  de po  ybeen J&Lysc over edT^ahd  thg*  effective  date 
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Determination  of  Productive  Limits  of  a  Producing  Oil 
Deposit.  (220  DM  4. 1C)” To  determine  unuer  the  Act  or  Augas-  , 

•  1946  {60  Stat.  950)  ,  the  productive  limits  of  a  producing  01  an 
gas  deposit,  as  such  limits  existed  on  August  8,  1946,  . on  his  o  . 
initiative  or  on  applications  by  a  holder  of  an  oil  and  gas  leas 

or  his  operator. 

nil  and  Gas  Sales  Contracts.  (220  DM  4. IF)  .  To  act  for  the 
Secretary  of  the  Interior  in  approving  oil  and  gas  sales  cont.a 
and  agreements  filed  pursuant  to  30  CFR  Part  223*. 

*G.»  Redelegation  of  Authority.  This  authority  may  be  redelegated. 

Definition  of  known  Geologic  Structures  Producing  ^ 

Fields.  Subparagraph  *G,*  220  DM  4.1,  provides  that  The  Director, 

■  Geological  Survey,  is  authorised  to  determine  the  boundaries  of  the 

known  geologic  structures  of  producing  oil  and  gas  f^lds  ’  under  the 
Act  of  February  25,  1920  C41  Stat.  437) ,  as  amended  (30  O.S.C.  181 

et  seq. ) . ” 

’  Procedure.  Determinations  of  the  boundaries^ ^ the  *nown^  ^ 
geologic  structure  of  producing  oil  and  gas  fields  are  made  i. 

two  manners: 

(J)  "Structures  defined"  are  followed  as  soon  after  definition 
as  practicable  by  the  filing  in  the  appropriate  land  office 
'  of  maps  or  diagrams  showing  the  structural  Boundaries,  and 
by  publication  in  the  Federal  Register  or  notices  that  such 
determinations  have  been  made. 

(2)  "Structures  undefined"  are  usually  of  a  more  temporary 
'  •  nature  and  maps  or  diagrams  thereof  are  not  filed  an 

■  '  notices  thereof  not  published;  however,  a  memorandum  of 

each  such  determination  is  filed  in  the  appropriate  lan 
office  and  is  available  for  public  inspection. 


A. 


B.  Delegation  of  Authority . 

(1)  The  Chief,  Cdnservation  Division,  is  authorized  to  act  for 
■1  the  Director,  in  determining  the  boundaries  of'  known  geologic 
'■  Structures  of  producing  oil  and  gas  fields-  undefined ,  and 
■unay  report  such  boundaries  in  memorandum  reports  ^to  the 
appropriate  Bureau  of  Land  Management  office,  and  to  take 
further  action  to  effectuate  the  act  by-also. reporting  to 
.  the  appropriate  Bureau  of  Land  Management  office  the 

structural  status  of  lands  containea  in  an  of~er  to  lease 
oil  and  gas  on  Federal  lands. 
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THE  DEFINITION  OF  KNOWN  GEOLOGIC  STRUCTURES  OF 


PRODUCING  OIL  AND  GAS  FIELDS 


By  Emmett  A.  Finley 


INTRODUCTION 

On  February  25,  1920,  the  President  approved  an 
act  of  the  Congress  designed  to  prorate  the  nining  of 
coal,  phosphate,  oil,  oil  shale,  g3s,  and  sodium  on 
the  public  domain.  This  became  the  "Mineral  Leasing 
Act  of  1920,"  and,  as  amended,  has  been  the  basis  for 
exploration  and  development  of  the  named  mineral 
commodities  on  Federal  lands. 

In  that  part  of  the- Act  pertaining  to  oil  and  gas, 
the  following  provisions  were  made: 

Sec.  13.  That  the  Secretary  of  the 
Interior  is  hereby  authorized  'under  such 
necessary  and  proper  rules  and  regulations 
as  he  may  prescribe,  to  grant  .0  any  sppli* 
cant  qualified  under  this  Act  a  prospecting 
permit,  /amended  to  become  a  noncompetitive 
lease/,  which  shall  give  the  exclusive 
right  for  a  period  not  exceeding  two  years 
/amended  to  five  years/,  to  prospect  for  oil 
or  gas  upon  not  to  exceed  two  thousand  five 
hundred  and  sixty  acres  of  land  wherein  such 
deposits  belong  to  the  United  States  and  are 
not  within  any  known  geologic  structure  of 
a  producing  oil  or  gas  field 

and. 

Sec.  17.  That  all  unappropriated 
deposits  of  oil  or  gas  situated  within  the 
known  geologic  structure  of  a  producing  oil 
or  gas  field  and  the  unentered  lands  con¬ 
taining  the  same,  not  subject  to  preferential 
lease,  may  be  leased  by  the  Secretary  of  the 
Interior  to  the  highest  responsible  bidder  by 
competitive  bidding  *  *  *. 

The  bases  for  the  determination  whereby  lands  are 
leased  noncorapetitively  or  competitively  remain 
unchanged  as  of  the  present.  In  an  effort  to  provide 
the  public  with  a  better  understanding  of  the  pro¬ 
cedures  employed  in  differentiating  competitive  and 
noncompetitive  lease  acreage,  this  statement  of  the 
legal  and  geologic  principles  involved  in  deter¬ 
mining  "known  geologic  structures"  is  published. 

The  late  John  D.  Northrop,  former  Chief,  Branch 
of  Mineral  Classification,  Conservation  Division, 
Geological  Survey,  whose  Survey  career  (1911-5M 
spanned  the  enactment  of  the  Mineral  Leasing  Act  of 
1920  (1+1  Stat.  U37),  expressed  the  opinion  in  19^1 
that  no  phrase  in  the  general  leasing  law  of 
February  25,  1920  (now  known  as  the  Mineral  Leasing 
Act  of  1920),  has  resulted  in  more  speculation  as  to 
its  precise  meaning  than  the  phrase  "known  geologic 
structure  of  a  producing  oil  or  gas  field. 


The  bounda.ries  of  known  geologic  structures  are 
determined  by  the  Director,  U.S.  Geological  Survey, 
by  delegated  s-uithority  from  the  Secretary  of  the 
Interior,  as  prescribed  by  Lj  CFR  192.6.  Plats 
(fig.  l)  appro-’. ed  by  the  Director,  Geological  Survey, 
showing  define’!  boundaries  are  placed  on  file  in  the 
local  land  offices  of  the  Bureau  of  Land  Management 
and  in  offices,  of  the  Oil  and  C-as  Supervisors  and 
Regional  Geologists,  Conservation  Division,  Geological 
Survey. 

•Known  geologic  structures  are  determined  on  a 
defined  and  undefined  basis.  The  difference  between 
them  and  procedures  followed  in  determining  each  is 
discussed  belcw. 


INTERPRETATION 

Through  the.  years  the  Ceo logical  Survey  hss 
defined  the  known  geologic  structure  of  a  producing 
oil  or  gas  fieO.d  as  the  trap,  whether  structural  or 
stratigraphic,,  in  which  3n  accumulation  of  oil  or  gas 
has  taken  placo .  The  limits  of  such  structure 
include  all  acreage  that  is  presumptively  productive. 

On  April  l6,  V936,  a  decision  by  the  Secretary  of  the 
Interior  (Columbus  C.  Mabry,  55  I.D.  530)  held 
(syllabus ): 

The  de-.fining  of  the  boundaries  of  the 
geologic  structures  of  producing  oil  and 
gas  fields;,  'under  authority  of  section  32 
of  the  Leasing  Act,  is  for  administrative 
purposes  au:d  is  not  a  guaranty  of  geologic 
character.  Accordingly,  such  boundaries 
are  not  to  be  taken  as  absolutely  and 
accurately  showing  t^e  extent  in  each 
instance  af  the  geological  structure  pro¬ 
ducing  oil.  or  gas,  but  they  may  later  be 
extended  or  reduced  to  accord  with  the 
facts. 

This  premise  recognizes  that  structural  traps  or 
"known  geologic  structures"  can  be  more  extensive 
than  the  poola  of  oil  or  gas  they  may  contain.  Known 
geologic  structure  definitions  are  made  after  evalu¬ 
ation  of  all  controlling  factors,  and  such  defi¬ 
nitions  are  mule  conformable  to  the  dominant  structural 
feature  involved  (fig.  2). 


Where  de-veiopment  shows  that  several  field3, 
previously  defined  individually,  actually  coalesce 
and  are  in  fact  within  the  limits  of  the  same 
geologic  structure,  it  is  administratively  feasible 
to  consolidate  subordinate  defined  areas  into  a 
single  area  diefined  as  the  known  geologic  structure 
of  a  single  field  (fig.  3)- 
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Figure  l.'-Plat  of  a  defined  icriown  geologic  atruct-arre. 
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Figure  2.— Schecatic  representation  of  definition  of 
known  geo log i  :  structure. 
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Figure  3. --Plat  shoving  consolidation  of  several  defined  areas. 
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PURPOSES  AND  TIMING 

Known  geologic  structure  definitions  distinguish 
lands  to  be  leased  competitively  from  lands  that  are 
subject  to  noncompetitive  leasing,  under  Section  17 
of  the  Mineral  Leasing  Act,  as  amended. 

Acreage  outside  a  known  geologic  structure  of  a 
producing  oil  and  gas  field  as  of  the  filing  date  of 
the  application,  if  it  is  to  be  leased,  is  required 
by  the  Act  to  be  leased  to  the  first  qualified 
person  makipg  application  therefor,  without  competi¬ 
tive  bidding.  3y  instructions  of  April  23,  1921 
(4l  I.D.  So \  the  Secretary  of  the  Interior  stated: 

*  *  *  it  Is  clear  that  not  only  equi¬ 
tably  but  legally,  qualified  persons  who 

«  filed  proper  applications  for  oil  and  gas 
prospecting  permits  under  the  Act  of 
February  25,  1920,  cannot  and  should  not 
be  deprived  of  their  rights  if,  because  of 
delay  in  action  upon  the  applications  so 
filed  there  intervenes  a  designation  by  this 
department  of  the  lands  as  being' within  the 
geological  structure  of  a  producing  oil  or 
gas  field  occasioned  by  a  discovery  of  oil 
or  gas  subsequent  to  the  filing  of  the 
application  in  the  local  land  office. 

The  prospecting  permit  applications  referred  to  in 
the  quotation  are,  in  effect,  the  same  as  current 
applications  for  noncompetitive  leases. 

Acreage  inside  a  known  geological  structure  is 
subject  to  disposal  by  'competitive  bidding.  The 
same  decision  (48  I.D. 98)  further  states: 

*  *■  *  prospecting  permits  cannot  be 
allowed  within  the  geological  structure  of 
a  producing  oil  or  gas  field,  as  known  and 
existing  at  and  prior  to  the  filing  of  the 
application  for  the  prospecting  permit. 

The  filing  date  of  the  application  for  an  oil  and 
gas  lease  is  the  date  considered  in  determining  the 
structural  status  of  the  lands  involved.  The 
Department  has  long  held  that,  if  the  structure 
underlying  the  tract  of  land  is  actually  known  to  be 
capable  of  production  prior  to  the  date  of  the 
Department's  official  announcement,  it  is  the  date 
on  which  facts  are  available  showing  the  lands  to 
be  on  a  producing  structure,  and  not  the  date  of  the 
pronouncement  to  the  public,  that  is  determinative 
of  rights  which  depend  on  whether  the  land  is  or  is 
not  situated  within  the  known  geologic  structure  of 
a  producing  oil  or  gas  field.  See  Charles  R.  Haupt, 
^8  I.D.  355  (1921);  A.  V.  Mason,  1+3  I.D.  213  (1921); 

5 un-Tex  Petroleum  Company,  A-24453  (April  4,  1947). 

PROCEDURE 

Under  the  authority  delegated  by  43  CFR  192.6, 
the  Director  of  the  Geological  Survey  determines 
whether  lands  are  or  are  not  within  any  known 
geologic  structure  of  a  producing  oil  or  gas  field. 

In  making  these  determinations  it  is  recognized  that 
the  extent  and  position  of  any  oil  and  gas  accumu¬ 
lation  in  a  known  geologic  structure,  though 
primarily  influenced  by  structure,  is  also  influ¬ 
enced  by  such  factors  as  stratigraphy,  porcsity, 
permeability,  and  by  water  and  gas  pressure  in  the 
reservoir.  Evaluation  of  the  net  effect  of  these 
several  factors  is  the  result  sought  by  the  deter¬ 
mination  of  definition  of  the  known  geologic 
structure.  These  determinations  are  for  all  purposes 
required  by  the  provisions  of  the  Mineral  Leasing  Act 
and  the  pertinent  regulations ,  particularly, 

1.  For  appropriate  determination  of  the  competi¬ 
tive  and  noncompetitive  leasing  provisions  'under 


Section  17  cf  the  Mineral  Leasing  Act  and  L3  CFR 
192.50,  of  tme  applicable  regulations. 

2.  For  appropriate  application  of  the  two-  and 
five-year  lease  extension  provisions  under  Section  17 
of  the  Act  and  43  CFR  192.120. 

3.  For  appropriate  application  of  the  rental 
vaiver  provisions  'under  Section  17  of  the  Act,  and 
of  the  rental  previsions  of  43  CFR  192. 60. 

The  Director's  determinations  require  one  of  two 
procedures,  namely,  the  procedure  used  in  the  deter-, 
miration  of  a  geologic  structure  defined  and  the 
procedure  used  in  the  determination  of  a  geologic 
structure  undefined. 


Procedure  for  structure  defined 

The  geology  of  the  structure  is  reviewed  by  a 
board  of  Survey  geologists;  their  findings  are  sub¬ 
mitted  to  the  Director  with  a  plat  depicting  the 
lands  determined  to  be  within  the  boundaries  of  the 
structure.  U. en  approval  by  the  Director,  copies  of 
the  plat  are  distributed  tc  appropriate  Bureau  of 
Land  Management  and  Geological  Survey  offices  as 
mentioned  in  the  Introduction.  A  notice  stating  that 
the  determination  has  been  made,  and  the  effective 
date  thereof,  is  published  in  the  "Notices"  section 
of  the  Federal  Register. 


Procedure  for  structure  'undefined 

Inasmuch  ts  definitions  are  required  for  purposes 
of  administration  immediately  after  the  initial  dis¬ 
covery  is'mcu;*  in  a  new  field,  or  extensions  are 
made  by  out pose  drilling,  when  knowledge  both  of  the 
productive  limits  of  the  field  and  of  the  physical 
factors  which  determine  such  limits  is  at  a  minimum, 
known  geologic  structures  undefined  are  established 
as  an  adninis t rative  expedient  for  appropriate  action 
on  the  three  regulations  stated  above. 

The  essential  difference  between  defined  and 
undefined  knovrr.  geologic  structure  definitions,  and 
the  reason  therefor,  is  that  the  formality  and  detail 
in  the  defined  procedure  does  not  permit  the  necessary 
day-to-day  determinations  needed  by  the  Bureau  of  Land 
Management  in  current  administration  of  the  leases  and 
lease  applications. 

Undefined  known  geologic  structures  are  of  two 
types,  namely: 

1.  An  are '.v  where  discovery  necessitates  the 
defining  of  a  r.ew  productive  area,  and  revisions 
thereof. 

2.  An  arc-a  where  development  around  a  previously 
established  defined  structure  warrants  an  extension 
of  the  established  known  geologic  structure. 

In  connection  with  undefined  geologic  structures, 
available  information,  generally  consisting  of  data 
relating  to  a  single  well  or  a  few  wells,  together 
vith  available  geologic  information,  is  reviewed  by 
geologists;  and  a  memorandum  is  pent  to  the  manager 
of  the  appropriate  land  office  making  a  determination 
that  certain  lends  are  as  of  a  certain  date  "on 
structure"  or  within  an  undefined  addition  to  a 
previously  defined  structure.  Although  the  lands 
determined  to  be  on  this  structure  are  outlined  on  a 
work  map,  no  plat  is  prepared  for  distribution  or  for 
filing  in  the  Land  Office,  and  notice  of  the  deter¬ 
mination  is  no*  published  in  the  Federal  Register 
because  of  its  temporary  nature. 
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Generally,  the  undefined  structure  procedure 
applies  when  there  is  a  discovery  on  or  near  a  Federal 
lease  and  an  immediate  determination  is  needed  for 
guidance  of  the  manager  in  administering  the  rental 
and  extension  provisions  of  the  particular  lease  or 
leases  In  the  vicinity  of  the  discovery.  It  is  also 
applied  in  areas  where  the  scope  and  puce  of  develop¬ 
ment  are  rapid,  and  where  the  preparation  and  publi¬ 
cation  of  a  map  would  be  nisleading  because,  in  a 
matter  of  a  day  or  days  after  publication,  or  even 
on  the  date  of  publication,  the  boundaries  are  subject 
to  change. 

The  undefined  structure  procedure  is  also  used 
vlth  respect  to  a  field  or  area  where  there  are  but 
one  or  two  tracts  of  Federal  lands,  and  a  deter¬ 
mination  can  be  made  as  to  such  tracts  without  the 
necessity  of  outlining  the  entire  structure.  This 
is  especially  '-.rue  of  the  oil-producing  States 
(Alabama >  Arkansas,  Florida,  Illinois,  Indiana, 
Kentucky,  Louisiar.3,  Mississippi,  New  York,  Ohio, 
Pennsylvania,  Texas,  and  West  Virginia)  where  Federal 
acreage  holdings  are  few  and  generally  cocsiat  of 
widely  scattered  small  parcels  of  lands. 

As  to  the  relative  use  of  the  two  procedures,  the 
undefined  structure  procedure  is  by  far  the  moie 
common  practice.  Consequently ,  in  a  great  majority 
of  determinations  that  certain  lands  are  situated 
within  the  known  geologic  structure  of  a  producing 
field,  the  determination  is  made  without  the  prepa¬ 
ration  and  filing  of  a  plat  of  the  structure. 

The  Department  has  consistently  held  that 
designation  of  undefined  known  geologic  structures 
serves  to  withdraw  lands  from  noncompetitive  leasing. 
Administratively,  an  undefined  structure  has  the 
same  force  and  effect  as  the  formally  defined 
structure  approved  by  the  Director.  See  decisions  — 
Ernest  A.  Hanson  A- 26375  (May  29,  1952);  H.  E. 

Cruris  tenser. ,  A-20221  (August  31,  1951),  where  appli¬ 
cations  for  noncompetitive  leases  and  preference 
right  leases  were  denied  based  upon  Geological 
Survey  reports  that  the  lands  were  in  "undefined 
additions"  or  "a  proposed  addition"  to  the  known 
geologic  structure  of  a  producing  oil  or  gas  field. 


TERKEKATION 

The  question  is  sometimes  raised  as  to  the 
significance  of  the  known  geologic  structure  of  a 
producing  oil  and  gas  field  when  oil  and  sas  pro¬ 
duction  no  longer  exists  and  such  field  is  ostensibly 
abandoned.  In  unreported  decision  (A-02S7)  of 
March  21*,  192h,  the  First  Assistant  Secretary  of  the 
Interior  stated  departmental  policy  in  the  matter  as 
follows : 

The  term  "producing  oil  and  gas  field" 
as  used  in  section  13  of  the  leasing  act 
must  be  construed  to  include  areas  in  which 
there  has  been  production  and  which  are 
capable  of  producing  more  oil,  otherwise 
cessation  of  production  in  a  given  field 
because  of  a  strike  or  other  external 
matters  would  render  areas  which  are  clearly 
oil  bearing,  subject  to  prospecting 
operations  *  *  *.  Until  further  showings 
are  made  which  are  persuasive  that  the  area 
does  not  still  contain  valuable  deposits  of 
oil  the  field  will  not  oe  redefined. 

For  further  support  of  this  policy  see  decision  of 
November  10,  1938  (56  I.D.  390).' 

When  complete  exhaustion  and  abandonment  have 
taken  place  in  all  productive  formations,  and  the 
capabilities  of  further  production  from  untested 
sources  appear  negligible,  the  revocation  of  an 


outstanding  definition  is  deemed  'unobjectionable.  In 
a  decision  of  October  28,  I9L7  (60  I.D.  62),  the 
Assistant  Secretary  of  the  Interior  stated: 

It  is  not  the  policy  of  the  Department 
to  redefine  a  geologic  structure  until  all 
ssr.ds  or  formations  therein  having  prospec¬ 
tive  value  for  oil  end  gas  have  been 
exhausted  or  proved  barren. 


APPEAL 

Inasmuch  as  definitions  (defined  or  undefined)  of 
geologic  structures  sre  subject  to  the  unpredictable 
vagaries  of  nature  and  to  deficiencies  in  geologic 
information  obtainable  only  after  the  drilling  of 
additional  veils,  discrepancies  are  inevitable.  Where 
a  classification  of  iaet—s  by  the  Geological  Survey  ia 
disputed  by  a  base  applicant,  a  request  for  recon¬ 
sideration  or  protest  may  be  cade  to  the  Director,  or 
an  appeal  taken  to  the  Decretory,  in  the  course  of 
which  the  person  making;  the  request,  protest,  or 
appeal  has  the  burden  cf  proving  his  position  by 
competent  geologic  evidence. 


6 
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CRITERIA  FOR  CLASSIFICATION  Or  OIL  SHALL  LANDS 

^  Land  shall  be  classified  as  oil  shale  l=-d  --  i*  % 

coru.nuous  sequence  of  beds  yielding  not  Ie-s%'~  ie  r°~ u.“  1  ,,s  ° 
per  acre  (17,673  bbls.  conned)  un^/thetno^n^^^S 

w .  SSS  ,Mt  m  '•»  » 

(b)  Any  thickness  less  than  15  feet  4  .  . 

.  yield  requirement  of  1S.0C0  barrel's  ’per !  acre! 

.(c)  Maximum  depth  The  dsoth^ 

foot  bed  of  1 5-cal 1  or  cu,n  S  '  ace  0j  a  l5~ 

.  For  shale  of  less  thickness  but  v’eld' IeeI* 
18, (^barrels  per  acre,  the  depth  ^l'? 
proportion  o.  chat  thickness  to  15  feet. 


C^*0J 

RtCEiV£0 

,i0‘'is  mo 

t 

4c>, 

C-VJf- 


- 


'EXECUTIVE  ORDER, 


ffITEBRATFAL  OR  PUBLIC  OIL  S HAL3  DEPOSITS  AND  LAND3 
CONTAINING-  SAHE  FOR  CLAS S  I? I CATION 


Under  authority  and  pursuant  to  the  provisions  of  the  act 
of  Congress  approved  June  2p»  1910  (36  Stat.  o47 ) ,  as  amended 
•'."by  the  act  of  August  24,  1912  (37  Stat.  4  97 ) »  it  is  hereby  or¬ 
dered  that  subject  to  valid  existing  rights  the  deposits  of  oil 
1  shale,-  and  lands  containing  such  deposits  0 Trued  by  the  United 
States,  be,  and  the  sa no  are  hereby,  temporarily  withdrawn  from 
:  lease  or  other  disposal  and  reserved  for  the  purposes  of  inves¬ 
tigation,  examination,  and  classification. 

This  order  shall  continue  in  full  force  and  effect  uni ess 
and  until  revoked  by  the  President  or  by  act  of  Congress. 

:  HERBERT  HOOVER 


THE  nEITS  EOUSH, 
April  15,  1930.  ’ 


(No.  5327) 


l 


*; 

* 


S' 

>s>'^ 


i^.<  f<,  lr 


To  Authorize  Oil  asp  Gas  Permits  and  Leases  on  Withdrawn 

Oil-Shale  Lands 

Upon  recommendation  of  the  Secretary  of  the  Interior,  Executive  Order  No. 
5327  of  April  15,  1930,  withdrawing  certain  lands  for  purposes  of  investigation, 
'•  examination,  and  classification,  is  hereby  modified  to  the  extent  of  authorizing  him 
to  issue  oil  and  gas  permits  and  leases  under  the  general  leasing  act  of  February  25, 
1920  (41  Stat.  437-451),  for  any  of  the  lands  withdrawn  by  said  order. 


The  White  House, 

February  6,  1933. 


HERBERT  HOOVER 


(No.  6016] 


■.  i.  (otiiKtit  *rr« cr  m» 


I  /■ 


Modification  of  Executive  Op-deh  Xo.  5327,  OF  April  15,  1930, 
•  Temporarily.  Withdrawing  Oil-Share  Lands 

,  .  B7  of  and  pursuant  to  the  authority  rested  in  me  by  the  act  of  June 

. .  .25,  1910  (ch.  421,  36  Slat.  S47),  as  amended  by  the  act  of  August  24,  1912  (cK  369, 

. 37  SUL  497),  Executive  Order  No.  5327,  of  April  15,  1930,  *rith  during  oQ-shal* 

deposits  and  lands  containing  such  deposits  for  purposes  of  iaTestigation,  examlna- 
tioa,  and  classifies tio a,  is  hereby  mollified  so  as  to  authorize  the  Secretary  of  the 
Interior  to  Usue  -odium  permits  and  leases  under  the  General  Leasing  Act  of  Feb¬ 
ruary  2o,  1920  (41  SUL  437),  as  amended  by  the  act  of  December  11.  19*23  (45 
•  Sul  1019),  for  and  of  any  of  the  lands  withdraw  by  said  order. 
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CRITERIA  FOR  CLASSIFICATION  OF  PHOSPHATE  LARDS 


p  F  I*  ~1>  r-  _ 

r'-vt,/*r0 

.  A  /  n  i  f  1 

■  ■:l,uv:is.m 


l.f 


Western  Fields 


di£pARK;  CAltf- 


Land  shall  he  classified  as 
conditions: 

Under grot 

n  V*?  p**  no  • 

»  *  u  1  a  i  i  i  1  |  I  9 

'  (a) 

thickness  —  3  fast  or 

(b) 

Quality  —  13.7  percen 

(0 

Depth  —  less  than  5,G< 

accessible  horizontal  i 

Opencut  0 

r  Strio  Mi  nine: 

.  •  (*> 

Thickness  —  1  foot  or 

(b) 

Quality  —  24  percent  < 

(c)  ’ 

Depth  —  0  to  150  feet 

d  i:nder  the  following 


■.  *•  Q  0  | 


4.  U 


i  _L  '2°; ;  Percent  p,05or  52.4  percent  3.P.L.,  to 

or°raora.U  3°  ?erC2n"  * 2°5  conze"“  or  80  percent  S.p.L, 


.  # 


Has  tern  rields 


conditions?311  be  classifl’2c!  as  phosphate  land  under  the  following  . 


(a)  Thickness  --  3  fee 


v#  or  «4,o re . . 


{b)  ofrlX  i:P?L?rCeftt  ?  P2°S  <«»>v«rablo) ;  3  percent 


(c)  Depth  —  less  than  150  feet  below  the  surface. 

(d)  Content  —  50  long  tons  or  mors  of  ?,0-  per  acre-foot  or 
109  long  tons  of  S.P.L.  Par  acre-foc?.5  * 


(e)  Core  holes  —  1  hole  showing  -.inf-urr,  quality  or  bette-  oar 
r,0  acre  tract  or  legal  subdivision.  K 


(?) 


t  ^ 


^ . F"  vr.  tn  4 


f  . 

j  -  r  n  -  v»  - - 


^ c  j c. .  so visi  z 


J(  I  ULi  !  CiOc  i  anO  D '/  T^r“r’''  ^  ~  ~  ~  -  U  t  _  _  ^  ..  „ 

‘  •  ix&iw..  wi  u  wv.c  »iO or  ctner 


***»’*  i 

i  uo  i 


.(5) 


!_  ?■  C  C  IT  «  •*-  -4  j-  „  S  _  1 

fc-^J  L,,u“  ^  r/e*  ^Cucil  content 
oxide. 


^  OT  TfLV.-,.-  '■*  r*.  V*  /■*  -  »N  I  , 

I  -  t  W  )  <  t  4-.  I  U  v  5 


f'  i  Uv  C  I  Ul 


D  .  A .  J  o  b  i  n 


12e . 


Phosphate  in  the  Wc? 


phase  field 


Resources  include  all  phosphate  rock  that  may 
be  exploitable  and  include  reserves  which  consist 
that  is  presently  believed  to  be  exploitable.  If 
are  defined  as  above,  it  follows  that  many  actions 
hinge  on  the  distinction  between  the  two.  To  cite 


ultimately  be  found  to 
of  the  phosphate  rock 
resources  and  reserves 
taken  by  the  Division 
a  few  examples: 


(1)  Prospectively  valuable  maps  outline  areas  having  a  resource 
potential . 

•  r 

(2)  Classificat  ion  standards  define  resources  .  nf 

(3)  known  leasing  areas  define  areas  known  to  contain  reserves  .  v 

(4)  Applications  for  prospecting  permits  are  approved  for  lands 
that  contain  resources  but  are  not.  approved  if  they  contain  reserves 


r 


The  inferred  phosphate  reserves  and  part  of  the  resources  for  much 
of  the  Western  phosphate  field  have  been  calculated  recently  by  Sheldon1-  and 
Swanson.  Although  neither  made  the  distinctions  outlined  above  (their 
calculations  lump  as  inferred  reserves  that  which  we  would  seoarate  into 
reserves  and  resources  and  no  attempt  was  made  to  compute  strippable 
reserves  or  resources) ,  the  methods  and  many  of  the  parameters  they  used 
are  identical  with  the  methods  and  parameters  outlined  below. 


The  methods  used  to  calculate  reserves  and  resources  are  identical 
except  that  the  parameters  used  for  resource  calculation,  excluding  those 
paj.  lS  t  h  a.  i_  ai  e  reserves,  are  usually  less  well  defined.  In  either  case, 
-data  -that  Is  needed  consist  of  thickness,  grade,  depth  of  cover, 
structural  configuration,  and  extent  of  phosphatic  beds  and  their  configura¬ 
tion  with  respect  to  the  topography  of  the  area  they  underlie.  Both 
resources  and  reserves  are  reported  as  tons  of  phosphate  rock  qualified 
as  to  a  range  of  grade  and  location  with  respect  to  entry  level,  A 
typical  calculation  would  involve  the  following  decisions  and  calculations 
given  in  the  order  they  would  be  made: 


(1)  Define  block  for  which  reserves  or  resource  is  to  be  calculated; 
the  chief  factors  considered  nerc  are  structural  configuration,  entry  leva] , 
number  and  spacing  of  sample  localities,  and  maximum  depth  level. 

(2)  Divide  the  area  of  block  into  subunits  wTith  respect  to  entry 
level.  The  usual  subdivisions  are:  (a)  above  entry "level,  (b)  entry 
level  to  1,000  feet  below  entry  level,  (c)  1,000-5,000  feet  below  entry 
level,  (d)  areas  under  150  feet  or  less  of  cover  susceptible  to  open-pic 
mining.  The  determining  factor  as  to  how  far  beneath  entry  level  to  carry 
your  calculations  is  the  maximum  depth  to  which  the  thickness  and  grade 
allow  you  to  consider  the  phosphate  as  a  resource. 


Sheldon,  R.  P.,  1963,  Physical  stratigraphy  and  mineral  resources  of 
Permian  rocks  in  western  Wyoming:  U.S.  Geol.  Survey  Prof.  Paper  313-B,  p.  A$-2  /  °- 
•2 

Swanson,  R.  W. ,  1970,  Mineral  resources,  Permian  rocks  of  southwestern 
Montana:  U.S.  Geol.  Survey  Prof:  Paper  313-E. 
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(3)  Decide  v.-he ther  resources  o1*  ^serv^ c  r?i  i  1  u  i  i 
indicated ,  or  inferred.  Few,  if  any'  w  !  I  T-  .  **  Ceasurad- 

and  leases  have  sufficient  control  to  warrant  4iiCula'- < n°'  =  1*  pr”partles 
„ _  virxi._c.nL  cJiCdiaLing  measured  reservpq 

thn  K  i  m0St  WlU  con!;'li‘1  only  indicated  or  inferred  reserves  Al- 

sites !  les"yt^CerS--?aVe  t0  ^  COllEid£red>  as  *  v-ule  of  thumb  sample  data 
sites  less  than  2  miles  apart  along  strike  and  1  mile  across  strike  are 

necessary  to  calculate  indicated  reserves,  and  at  least  one  samp L  data 

ite  per  block  or  within  5  miles  of  a  block  are  necessary  to  calculate 
inferred  reserves.  .  -^cuiate 

necess(try.Planimeter  °f  bl0Ck  Subunit3>  correcting  for  diP  where 

hioher5fi-  thinness  of  all  phospliatic  beds  with  an  average  prade' 

heater  than  3 ‘LerCa?K  2  5*  ^  ^  Cbickness  of  all  phosphatic  bed’s 
greater  than  3  feet  with  average  grades  of  from  18.0  to  24  0  24  0  to  11  n 

and  above  31.0  percent  ^2^5*  ’  *u  t0 

Rules  for  calculation  of  thickness  and  grade  of  zones  of  phosphate 


rock; 


(a) 

(b) 

(c) 

(d) 
(a) 

(f) 


(8) 


Of \f) "below! C  be  Sreater  than  3-0  feet’  with  thc  excePtion 

All  zones  must  have  a  grade  greater  than  13.7  percent  P  0 
The  uppermost  and  lowermost  beds  must  have  a  grade  h'-ghlr5 
than  the  cutoff  grade, with  the  exception  of  (I)  beW 
o  zone  may  contain  a  sequence  of  beds  that  are  greater 
than  u.O  feet  thick  and  contain  less  than  the  cutoff  grade 
calculations  of  any  one  grade  cutoff,  no  bed  may  be 
u  ed  moie.  than  once,  but  the  sane  bed  may  be  used  for 
different  grade  cutoff  calculations. 

If  a  phosphate  bed  is  below  required  thickness,  it  nay  be 
combined  with  adjacent  rock  that  is  below  grade  cutoff 

t.  b®/esultanb  3'foot  cone  is  above  grade  cutoff.  If 

catr  bSrS  are  S<!rapled>  that  grade  will  be  used  for 

lau2c‘Llons  5  not>  ar‘  average  grade  for  that  type  rock 

150  feet ^f"'  h"e!  d°”n  t0  i‘f°0t:  thick  under  less  than 
°*  °verbuyden  and  in  relatively  horizontal  beds 
will  also  be  calculated. 

POT6  !nd°fhS  WU1  ^  13‘7,  18-°’  24‘°>  and  31'°  Percent 

S!fdedn  ‘he  pho3phab-  raembers  Of 


•  .  tiie  formation  will  be  calculated. 

(6)  Multiply  the  thickness  of  each  of  the  bccU  •  a  u 

bv  the  area  nf  rha  \  ^  Lne  Dccis  as  determined  above 

by  area  of  the  block  subunit  to  getx  the  cubic  feet  of  phosphate  rock. 

(7)  Use  following  density  factors  to  convert  to  tons  of  phosphate 


rock; 


(a) 

(b) 

(c) 

(d) 


12.5  cubic  feet  per  ton. 
^•2.0  cubic  feet  per  ton. 
Li. 5  cubic  feet 


13.7-18.0  percent  P^Ot-  have 
18.0-24.0  percent  P2O5  have 
24.0-31.0  percent  P2O5  have 
>31.0  percent  PoGc  hav~ 

1  .  Z'-'b  liaVv-  -u-*..'-'  tuuiu  reet  per  ton 

7a603d200  too^T^  ^  (51'°  P^enC  W  3’° 

ton  this  means  a  section  is  unde-1 -in  Sv  nr*  u  ~  0,1  *  or  a  “  ^  Per 

unae.^m  oy  olc  worth  approximately  $53,222,400 


11.0  cubic  feet 


per 

per 


ton . 
on . 
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Wyoming  Phospn 


SV.  - 


1  ^  ( ! 
L*  <  i  k  l  L* 


n  i  ^ 

^i.a 


%>  o  a.  XL  _i_  v*  t  -*  w  -i.  k^  i  i  » *  i.  •  a  t-  ' 


Date: 


Subject: 


Phosphate  classification  of  lands  in  T.  39  N.  ,  R.  116  W 
Sixth  Principal  Meridian,  Teton  County,  Wyoming 


(‘ 

Classification  Committee  Present: 


M.  L.  Schroeder,  W.  E.  Boxers, 
and  D.  A.  Job in 


T.  39  N. ,  R.  116  W.  is  in  Teton  County,  Wyoming.  The  township  is 
unsurveved  except  for  secs.  1-3,  11-12,  and  32,  which  were  sur¬ 
veyed  April  2,  1903,  and  parts  of  secs.  19,  27,  30  and  33,  which 
were  surveyed  February  14,  1903;  sec.  3  was  partly  resurveyed  on 
April  14,  1916,  and  sec.  11  was  partly  resurveyed  on  July  31,  1916. 
The  land  grid  for  the  remainder  of  the  township  was  drawn  from • 
protraction  diagram  11,  September  7,  1961,  as  amended  November  2, 
1965.  All  sections  are  regular  except  the  northern  and  western¬ 
most  tier.  The  township  lies  within  both  the  Snake  River  Range 
and  the  Hoback  Range,  part  of  the  Idaho -Wyoming  thrust  belt. 

About  the  western  two-thirds  of  the  township  was  withdrawn  and  in¬ 
cluded  in  Phosphate  Reserve  No.  4,  Wyoming  No.  1,  approved  July  2, 
1910.  Part  of  the  township  was  classified  a s  non-phosphate  lane 
and  included  in  Phosphate  Restoration  No.  3,  Wyoming  No.  1,  ap¬ 
proved  July  21,  1911;  an  additional  part  of  the  township  was  class¬ 
ified  as  nonphosphate  land  and  included  in  Phosphate  Restoration 
No.  23,  Wyoming  No.  8,  approved  February  28,  1916. 


The  basis  for  committee  action  is  a  geologic  map  published  in  1963 
of  the  Hunger  Mountain  quadrangle  (Albee,  GQ— 705)  that  covers  most 
of  the  western  part  of  the  township .  The  northern  edge  of  that 
part  of  the  township  is  included  in  a  geologic  map  of  the  Jackson 
quadrangle  (I-769-A)  by  J.  D.  Love  and  H.  F.  Albee.  The  eastern 
part  of  the  township  was  mapped  by  M.  L.  Schroeder  in  the  summers 
of  1970-72  in  conjunction  with  the  mapping  of  the  Camp  Davis 
quadrangle  (unpublished) . 

The  geology  was  mapped  on  aerial  photographs  by  both  Albee  and 
Schroeder.  In  the  area  mapped  by  Albee,  the  geology  was  trans¬ 
ferred  by  inspection  to  an  orthophotographic  mosaic  at  a  scale  of 
1:24,000  and  subsequently  traced  onto  a  topographic  base  at  the 
same  scale.  The  data  for  the  area  mapped  by  Schroeder  was  compiled 
directly  onto  a  1:24,000  scale  topographic  base. 

The  ages  of  the  exposed  sedimentary  rocks  range  from  Mississippian 
to  Late  Cretaceous.  A  brief  description  of  the  rock  units  is  in¬ 
cluded  with  the  township  map  (pi.  1).  The  Darby  thrust  is  the 


' 


Wyoming  Phosphate  Land  Classification. 


V  '  • 

»  4  * 


dominant  structural  element  and  places  folded  rocks  of  the  Madison 
to  Aspen  Formations  on  slightly  folded  rocks  of  the  Bear  River 
through  Aspen  Formations.  Host  of  the  folds  and  faults  strike 
northwest  to  southeast  as  does  the  Darby  thrust.  Much  of  the 
township  is  covered  by  landslide  deposits  and  surficial  deposits; 
loeSs-covercd  terrace  denosits  are  found  in  the  northeast. 


Both  the  lower  and  upper  parts  of  the  phosphate-bearing  Phosphoria 


Formation  crop  out  in  secs.  28,  32,  and  33,  gust  west  of  the  Darby 
thrust.  Generally,  the  basal  Meade  Peak  Phosphatic  Shale  Member 
contains  the  most  productive  phosphate  beds  in  this  part  of  the 
western  phosphate  field,  although  phosphate  beds  also  are  present 
in  the  upper  Retort  Phosphatic  Shale  Member. 


The  Phosphoria  Formation  was  measured  and  sampled  in  the  SV^ClZh 
sec.  32,  T.  39  N.,  R.  116  W.,  Teton  County,  by  R.  G.  Waring, 

M.  A.  Warner,  R.  A.  Smat,  and  K.  W.  Pierce  in  June  and  August  1950, 
and  stratigraphic  measurements  and  phosphatic  analyses  were  pub¬ 
lished  by  Sheldon  (1963,  p.  204,  Stratigraphic  section  57).  The 
trench  section  and  the  analyses  of  the  richest  Pg1^  samples  are 
included  and  made  a  part  of  these  minutes . 


The  Meade  Peak  in  the  trench  (Sheldon,  S-57)  consists  of  interbedde 
phosphorite,  siltstene,  dolomite,  and  mudstone.  This  trench  sectio 
contains  a  phosphate  rock  unit  3.6  feet  thick  near  the  base  of  the 
Meade  Peak  that  averages  22.89  percent  c^2SS2f i2°le  t0  2  depth 

of  200  feet. 


Based  on  pertinent  sample  data,  the  geologic  map  and  the  known 
stratigraphic  thicknesses,  part  of  secs.  28,  32,  and  33  is  herein 
classified  as  phosphate  land  according  to  the  Phosphate  Classifica¬ 
tion  standards  as  approved  April  1,  1959.  Only  subdivisions  that 
contain  the  outcrop  of  the  Phosphoria  Formation  and  its  projected 
200  feet  classifiable  depth  limit  are  classified  as  phosphate  land 
and  except  for  these  subdivisions  the  township-  is  classified  as 
nonphosphate  land.  The  land  in  sec.  23  is  considered 

phosphate  land  even  though  the  Phosphoria  does  not  crop  out 
because  in  cross  section  A-A*  by  H.  F.  Albee,  the  base  of  the 
Phosphoria  on  the  anticlinal  fold  is  within  the  200-foot  classifiab 
limit . 

The  following  subdivisions  embracing  317  acres  .are  classified  as 
phosphate  land  on  the  basis  of  the  data  cited  'above: 


Sixth  Principal  Meridian,  Wyoming 


T.  39  N., 
sec. 
sec . 
sec. 


R.  115  W. ,  partly  unsurveyed 
23,  NWidNWk,'  SWk;; 

32,  lot  2, 

33,  NwkNWk. 
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The  following  subdivisions  embracing  13,141.24  acres  are  classified 
as  nonphosphate  land  on  the  basis  of  the  data  cited  above: 

Sixth  Principal  Meridian,  Wyoming 


T. 


1  N., 

R. 

116  W.  ,  partly  unsurveyed 

sec. 

3, 

S E-cNW'i  (west  part  of 

lot  4),  swhxvh, 

sec. 

4, 

NIvVdEk,  S%NE^,  NW>i, 

sh; 

secs 

.  5 

to  9,  inclusive; 

sec. 

10, 

l  «  2. , 

sec . 

14, 

Wh; 

secs 

.  15 

to  22,  inclusive; 

sec . 

23, 

sec . 

27, 

lot  5,  W^XZW ,  MT-Jh ,  : 

\?L:  C  TJlf  C;,'l-Q  T.T \r  . 

sec . 

28, 

NE*s,  NE^NW%,  S^MWk, 

evk-  • 

secs 

.  29 

and  30; 

sec. 

31, 

w%NE^,  why  Whs Eh; 

sec. 

32, 

lot  1,  NW^NEH,  NE k&W%; 

sec. 

33, 

Ehwh; 

sec . 

34. 

Restoration  of  the  lands  classified  herein  is  recommended. 

Submitted  and  recommended  by  the  Committee: 


M.  L.  Schroeder  Member 


W.  E.  Bowers 


Member 


Minutes  by: 

M.  L.  Schroeder 


Reviewed  by: 


Date:  T7  — ~ 
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D.  A.  Jcbin 


2,  Suggested  criteria  for  es  t eb I ish :.n 2,  xnovm  Phos.  ;.~bnt?  ;Ul2--i: 

The  procedure  for  defining  a  Known  Phosphate  Area  is  outlined  in 
general  way  in  the  BMC  Manual,  but  the  criteria  to  be  used,  other  then 
statement  that  the  minimum  standards  will- be  the  classification  stances 
as  modified  by  workability,  arc  not  detailed*  Experience  m  esta,.n.lnng 
several  K?A‘s  has  shown  that  a  KPA  is  no  more  nor  no  less  than  tne  area 
underlain  by  reserves  of  phosphate  sufficient  to  sustain  mining  operations 
for  several  years.  Proceeding  with  the  assumption  that  quantitative  guieie 
lines  can  be  established  on  an  empirical  basis,  we  have  developed  tne 
following  specific  criteria  to  distinguish  potential  KPA  s. 

(1)  Minimum  size.  In  the  main  part  of  the  Western  phosphate  field, 
the  minimum  size  of  a  reserve  considered  minable  as  a  separate  venture 
would  be  about  the  amount  of  ore  found  beneath  one  section.  This  would 
provide  as  a  minimum  between  2  and  3  million  tons  of  acid-grade  ore 

(>  31.0  percent  P205)  anc*  several  times  this  amount  of  furnace-grace  ore  . 
(24-31  percent  P2O5)  .  In  the  outlying  parts  of  the  field  where  high- grace 
ores  are  in  many  places  absent  and  total  thickness  of  ore  is  thinner,  the 
minimum  size  of.  a  block  considered  minable  would  be  two  or  three  times  as 
large,  depending  largely  on  the  degree  to  which  it  would  need  bene aic ration 

to  bring  the  ore  up  to  acid  grade. 

(2)  Minimum  thickness.  This  factor  varies  with  both  the  type  of 
mining  methods  used  and  the  grade  of  the  ore  to  be  mined.  In  the  Garrison 
mine,  Montana,  as  little  as  3  feet  of  acid-grade  rock  (>  31  percent  PgOc) 
has  proved  minable  by  underground  methods.  In  the  same  area  5- foo thi...'. 
beds  of  medium  grade  (24-31  percent  P2O5)  have  also  proved  minable  by 
underground  methods.  Inasmuch  as  high-grade  beds  are  usually  found  over- 
lain  by  or  interbedded  with  medium-  to  low-grade  beds,  open  pit  mining  has 
always  resulted  in  mining  thicknesses  in  excess  of  tne  minimum  cited  above. 
In  the  Vernal,  Utah,  area,  extensive  areas  of  low-grade  to  subgrade  phos¬ 
phate  (16-24  percent  P0O5)  in  gently  dipping  beds  with  little  overburden 
range  between  20  and  10  feet  thick.  San  Francisco  Chemical  Co.,  the  mine 
operator  in  the  Vernal  area,  considers  a  12-foot  thickness  minable  if* it  is 
under  less  than  50  feet  of  overburden. 

(3)  Minimum  grade.  As  cited  under  the  discussion  on  thickness, 
minable  grade  is  chiefly  related  to  the  kind  of  mining  methods  used  as  well 
as  the  thickness.  Acid-grade  rock  (>  31.0  percent  ?205)  is  the  desideratum 
for  underground  mines,  but  some  mines  take  ore  as  low  as  furnace  grade 
(24-31  percent  P2O5) •  Many  open-pit  mines  take  ore  to  a  minimum  grade  of 
16  percent  P9O5  and  either  concentrate  by  flotation  and  (or)  washing  to 
higher  grades  or  blend  with  acid-grade  material  from  the  same  or  other 
properties  for  a  furnace  feed  of  24-26  percent  P0O5,  often  stockpiling  the 
lowest  grade  rock  (16-18  percent  P20^)  . 

In  summary: 

(1)  The  minimum  size  that  a  block  needs  to  be  in  order  to  be  considered  a 
potential  KPA.  ranges  from  one  section  in  the  main  part  of  the  .Western  phos¬ 
phate  field  to  three  sections  in  the  fringe  areas. 
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(2)  Three,  feet,  of  >  31.0  percent  P^O^  phosphate  rock  is  minabic  down  to 
entry  level. 


(3)  Five  feet  of  24.0  percent  ^2^5  phosphate  reck  is  min able  to  entry  level 

(4)  Twenty  feet  of  16.0  percent  P9O5  is  minable  under  50  feet  or  laps  over¬ 
burden  by  open-pit  methods. 


(5)  An  overburden  to 

(6)  The  relationship 
empirical  curve  (fig. 
the  potential  of  any  a 
as  a  KPA. 


ore  ratio  of  4:1  is  the  maximum  ratio  in  current  ininin 

cited  in  (2)  through  (5)  can  be  summarized  in  an 
13)  which  then  becomes  a  useful  tool  in  appraising 
rea  in  the  Western  phosphate  field  to  be  classified 


3.  Status  of  formal  withdrawals.  M.  L.  Remley 

The  status  of  all  withdrawals  of  all  leasable  minerals  remains  the 
same  since  1960  except  for  the  following  (4)  revocations  (restorations). 

Coal: 

New  Mexico  --  one  restoration. 

An  error  on  Bin's  part  restored  a  million  and  a  half  more  acres 
than  were  withdrawn  in  all  the  coal  withdrawals  in  New  Mexico. 

.  However,  there  are  still  one  and  a  half  million  acres  tc  classify. 

North  Dakota  —  one  restoration. 

17,779  acres  . 

Utah  --  one  restoration. 

222,201  acres. 

Phosphate: 

Wyoming  one  restoration. 

90,063  acres. 


Discussion 

The  Conference  members  agreed  that  they  would  prefer  to  have  lands 
restored  as  they  are  classified.  These  classifications  would  be  more 
easily  recognized  as  progress  toward  wiping  out  the  withdrawals.  The 
classified  portions  of  the  withdrawals  restored  at  the  time  of  classifi¬ 
cation  would  bring  our  accomplishments  to  the  attention  of  interested 
parties . 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
FEDERAL  CENTER.  DENVER.  COLORADO 


Conset'.u  L. 


April  2,  1965 


Memorandum 


To : 


From : 


Regional  Mining  Supervisor,  Branch  of  Mining  Operatiohs, 

Salt  Lake  City,  Utah 

Through:  District  Geologist,  Branch  of  Mineral  Classif icatio 
Salt  Lake  City,  Utah > 


•  Regional  Geologist,  Branch 
Denver,  Colorado 


of  Mineral  Classif icatio 


E.  M.  Schell,  Denver,  Colorado 


Subject : 


Proposed  known  phosphate  area  of  the  Snowdrift  Mountain  area, 
Caribou  County,  Idaho 


By  request  of  the  Division  Chief  we  are  to  provide  data  necessary  to 
establish  additional  known  phosphate  areas (XPA's)  similar  to  the  Ashley 
Creek-Brush  Creek,  Utah  KPA.  Just  for  the  record,  the  KPA  classifica¬ 
tion  is  a  joint  effort  of  Branch  of  Mining  Operations  and  Branch  of 
Mineral  Classification  to  outline  the  areas  subject  to  lease  and  is  not 
to  be  confused  with  Branch  of  Mineral  Classification  land  classifica¬ 
tion  program  whereby  the  withdrawn  land  is  classified  as  phosphate  or 
nonphosphate  without  regard  to  whether  the  land  should  be  subject  to 
leasing  or  a  prospecting  permit. 

Our  present  proposed  KPA  is  the  Snowdrift  Mountain  quadrangle.  This 
is  a  joint  effort  among  Dan  Jobin,  Howard  Albee,  and  myself.  Future 
proposed  KPA1 s  will  include  areas  in  Idaho  where  the  geology  is  avail- 
'  able  on  a  7%-minute  quadrangle  map.  Enclosed  is  a  map  of  the  subject 
area  with  a  proposed  KPA  outlined  in  red.  We  have  tentatively  outlined 
this  area  based  on  the  existence,  grade,  and  structure  of  the  phosphate 
deposits.  We  would  like  you  to  examine  the  proposed  KPA  from  the 
"workability'1  angle  and  give  us  your  opinion  on  whether  or  not  you 

•agree  with  our  proposed  boundary  and  your  recommendations  for  changes. 
Also,  would  you  check  our  proposed  KPA  and  include  areas  that  are 
presently  under  lease  or  lease  application. 

_ The . following  general  standards  may  be  used  to  prepare  the  classifica¬ 
tion  minutes :  7  - - - - - - 


fact  that  this  is  considered  economic  in  the  Garrison, 
Montana  area  at  present). 
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or  u  v 
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A  minimum  of  20  feet  of  16  percent  P2O5  for  low-grade 
deposits  (as  used  in  the  Ashley  Creek-Brush  Creek  KTA 
minutes  and  based  on  the  assumption  that  this  is  prob¬ 
ably  the  lower  limit  of  grade  that  can  be  beneficiated 
with  present  techniques).  We  are  presently  drafting  a 
chart  showing  the  minimum  thickness  and  grade  acceptable 
to  meeting  the  KPA  requirements.  This  will  be  forwarded 
to  you.  for  your  approval . 

Providing  the  deposit  meets  tne  a  bove  requirements  then 
the  structure  is  taken  into  account.  Depending  on  com¬ 
plex  structure  a  water  level  entry  will  be  assumed  as 
the  maximum  depth  limit  to  be  used  in  outlining  the  KPA. 

The  specific  criteria  used  on  the  subject  KPA  are  as 
follows : 

a.  All  of  the  Phosphoric  crop  outside  of  the 
Webster  syncline  is  either  structurally 

‘  disturbed  or  is  just  steeply  dipping.  There¬ 

fore,  essentially  just  the  outcrop  of  the 
Phosphoric  Formation  was  blocked  out. 

b.  In  the  Webster  syncline.  south  of  the  tear 
fault,  all  of  the  syncline  was  included  on 
the  basis  that  this  portion  of  the  syncline 
is  relatively  free  of  faults  and  an  operator 
would  need  the  entire  width  of  the  sync line 
to  make  a  minable  block  of  ore.  North  of  the 
tear  fault  the  KPA  was  outlined  on  the  basis 
of  a  7, 300- foot  structure  contour  line  which 
would  be  the  height  of  an  entry  level  on  the 
Meade  Peak.  The  reason  for  this  is  that  there 
is  some  faulting  involved  on  the  northwest 
limb -of  the  syncline,  the  sync line  opens  up, 
and  additional  structural  complications  may 

be  present. 

•  c.  I  don't  believe  there  is  any  question  about 
the  thickness  and  grade  of  the  phosphate, 
j  However,  if  you  wish  to  look  up  some  of  this 
-  '  data  the  following  trenches  are  in  or  adja¬ 
cent  to  the  subject  area: 

Lot  1264,  W.  Georgetown  Canyon,  Circ.  262. 

Lots  1267  and  1267a,  E.  Georgetown  Canyon, 
Circ.  262  and  375. 

Lot  1263,  Deer  Creek,  Circ.  208. 

Lot  1392,  Clear  Creek,  Circ.  375. 

Lot  1372,  Snowdrift  Mtn.  Circ.  327. 


2 


J 
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Most  of  this  trench  data  is  summarized 
graphically  on  Plate  7,  Bull.  1153  and  in¬ 
cludes  a  slightly  revised  map  of  the  area, 
additional  cross-sections  and  a  discussion 
of  the  geology. 

Immediately  upon  agreeing  on  a  boundary  of  the  proposed  KPA  I  will 
Vrite  Minutes  of  the  Phosphate  Board,  similar  to  the  Ashley  Creek- 
Brush  Creek  KPA  minutes.  On  the  proposed  KPA  we  would  like  to  have 
one  of  the  Branch  of  Mining  Operations  engineers  on  the  committee, 
therefore,  would  you  designate  who  this  will  be?  The  minutes  will 
be  revised  until  approved  by  all  members  of  the  committee  who  will 
then  sign  them. 

I  hope  this  will  outline  what  we  propose  to  do  with  the  subject  area 
and  also  future  KPA' s .  Please  expedite  the  review  of  the  subjecc 
area. 


Geologist 

Enclosure 

cc :  Chief,  BMC,  Washington,  D.C. 

BMC,  Salt  Lake  City,  Utah 


United  States  Department  of 

GEOLOGICAL  SURVEY 
Box  25046 

Denver  Federal  Center 
Denver,  Colorado  80225 


September  10,  1976 


Memorandum 


e 
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jy\e'M  o 

Chief,  Conservation  Division 

Attention:  ADC,  Resource  Evaluation,  MS  640 


From:  Conservation  Manager,  Central  Region 

Subject:  Knife  River  Known  Coal  Leasing  Area,  North  Dakota 

Enclosed  is  the  following  material  for  your  review  and  further 
processing: 


Original  and  six  copies  of  North  Dakota 
Coal  Land  Leasing  Minutes  No.  3 
Memo  to  State  Director,  BLM 
Page-size  diagram 
Land  description 
Federal  Register  Notice. 


This  Knife  River  KCLA  is  assigned  No.  3  since  it  replaces  the 
previously  submitted  No.  3  (Beulah-Zap) ,  No.  4  (Dunn  Center), 
No.  6  (Hazen) ,  No.  7  (Center-S tanton) ,  and  No.  9  (Underwood)  ' 
which  were  returned  by  your  office  for  revi.sion. 


Enclosures 

cc:  Area  Geologist,  NRMA 


Horn 
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S  y  of  Agriculture; 

yjim  December  IS  1933. 

,  '^-fije  managed  under  the 

llaincd  yield  and  under 

,  i-Vcticcs  for  protection  and 

V  of  environmental  Quality 

,,  r.:  jhan  such  management 

’  national  forest 

1  ‘*  *  * 

.-^vevancc  to  the  subsurface 
2  ur.d  described  above  will  be 
'  "  -  nias.  Inc.,  pursuant  to  sec- 

~  :r.>‘e  not,  when  conveyance  is 
'  .'o-Nnkie  Native  Corporation 

ce  with  Departmental 
‘  ’/  o'ciTt  2650.7(d),  notice  of 
u  be  mg  published  once  in 

•  [■*- 1 •  *  jixgjster  and  once  a  week. 

"  “•.  consecutive  weeks,  in  the 

7*  daily  TIMES.  Any 

V -Img  a-  property  interest  in 
- '  ~t  by  this  decision  may  ap- 
•  V  s<Vtuon  to  the  Alaska  Native 
. .  ,-tl  Board.  P.O.  Box  2433. 
"7.7T  A’ui?ka  03510  and  with  a 
upon  tlie  Bureau  of  Land 
.7  r.\  nr.d  the  Regional  Solicitor. 
^  ^  Solicitor.  1016  West  Sixth. 

/  <■_'.*  201,  Anchorage,  Alaska 

Vv* 

,  y.r\y  receiving  actual  notice  of 
..  ub  «hail  have  20  days  from  the 
’(  i^rtual  notice  to  file  an  appeal, 
f  v- known  parties,  any  parties 
,7  u  t,*  located  after  reasonable  ef- 
.  ..  expended  to  locate,  and 

v 7. ,r~-  -iho  failed  or  refused  to  sign 
./■  vr  ,><rtual  notice,  shall  have  20 
-t.v:  vm  date  of  publication  in  the 
.-'i.rr rrr..  which  is  October  21, 
’•r  i’  <  >  rn  appeal. 

<  '  i  *y  known  or  unknown  who 

*•  :  property  interest  which  is 

*-• -r  .  ,cu;d  by  this  decision  shall 

•  <  'v'-i  to  have  waived  their  rights 
+■*■  *-**"*  adversely  affected  unless  an 

•»  ucr.ciy  filed  with  the  Alaska 
Settlement  Board. 

*■* » rennary  dismissal  of  the  ap- 

•  -  :vr  must  be  strict  compliance 
5-  <■-*  r-vulations  governing  such  ap- 
6  t"s--.krr  information  on  the  man- 

•  *  requirements  for,  filing  an 
l*‘-  -U  he  obtained  from  the  Bureau 

Management,  555  Cordova 
***«  Alaska  99501. 

HOBERT  E.  Sorenson, 

Chief.  Branch  of 
entf  Minerals  Operations. 

*•  Filed  9-17-76;8:45  am] 

IS*rtAl  No.  A  9655]  - 

.  ARIZONA 

*  -  *--A<rport  Leasee;  Application 

. ..  (  SEPTE?.reER  14,  1976. 

-  *  *  7/rc^>‘  given  that  pursuant  to 
24’  1&2S  U-S.C.  211— 
‘ has  applied  for 
’  ~‘l*e  for  the  following  land: 


Gila  and  Salt  River  Meridian,  Arizona 
T.  7  S..  R.  21  E., 

Sec.  10,  Beginning  at  a  point  470  fret  West 
of  the  Ncr'.hei?t  corner  of  the  Northeast 
Quarter  of  the  Northwest  Quarter  cf  said 
Section  10;  thence  South  1313  feet; 
thence  West  f>0  feel;  thence  North  1313 
feet;  thence  East  CO  feet  to  the  point  of 
beginning,  comprising  an  area  of  1.51 
acres. 

The  purpose  of  this  notice  is  to  inform 
the  public  that  the  filing  of  this  applica¬ 
tion  segregates  the  described  land  from 
all  other  forms  of  use  or  disposal  under 
the  public  land  laws. 

Interested  persons  desiring  to  express 
their  views  should  promptly  send  their 
name  and  address  to  the  District  Man¬ 
ager,  Bureau  of  Land  Management,  Staf¬ 
ford  District, Office,  1707  Thatcher  Road, 
Salford,  Arizona  85546. 

Mario  L.  Lopez, 

Chief.  Branch  of  Lands 
and  Minerals  Operations. 

[Fit  Doc.76-27G04  Filed  9-20-76;0:45  am] 


[M  34989] 

MONTANA 

Proposed  Withdrawal  and  Reservation  of 
Lands 

'•  "  September  10,’ 1976. 

The  Forest  Sendee,  United  States  De¬ 
partment  of  Agriculture,  has  filed  appli¬ 
cation,  M  34959,  for  the  withdrawal  of 
lands  described  below  from  all  forms  of 
appropriation  under  the  public  land  laws 
including  the  mining  laws,  but  not  from 
leasing  under  the  mineral  leasing  laws, 
-nor  the  disposal  of  materials  under  the 
Act  of  July  31,  1947,  as  amended,  30 
U.S.C.  601, 604  (1970). 

The  applicant  desires  the  withdrawal 
to  transfer  jurisdiction  of  the  national 
resource  lands  affected  by  rights-of-way 
for  the  Cottonwood  Lakes  R^ad  No. 
477.1;  Cottonwood  Ridge  Road  No.  5412: 
and  South  Cottonwood  Road  No.  5417 
from  the  Bureau  of  Land  Management 
to  the  Forest  Service.  This  will  enable 
them  to  protect  the  roads,  which  were 
jointly  financed  with  private  entities,  by 
grants  of  easements  for  rights-of-way 
under  the  Act  of  October  13,  1964,  16 
U.S.C.  532  (1970). 

On  or  before  October  21,  1976,  all  per- 
sions  who  wish  to  submit  comments,  sug¬ 
gestions,  or  objections  in  connection  with 
the  proposed  withdrawal  may  present 
their  view's  in  writing  to  the  undersigned 
officer  of  the  Eureau  cf  Land  Manage¬ 
ment,  Department  of  the  Interior.  P.O. 
Box  30157,  Billings.  Montana  59107. 

The  Department’s  regulation  (43  CFTt 
2351.4(c) )  provides  that  the  authorized 
officer  of  the  Bureau  of  Land  Manage¬ 
ment  will  undertake  such  investigations 
as  are  necessary  to  determine  the  exist¬ 
ing  and  potential  demand  for  the  lands 
and  their  resources.  He  will  also  under¬ 
take  negotiations  with  the  applicant 
agency  with  the  view  of  adjusting  the 
application  to  reduce  the  area  to  the 


minimum  essential  to  meet  the  appli¬ 
cant's  needs,  to  provide  for  the  maximum 
utilization  of  the  lands  for  the  purpose 
other  than  the  applicant’s,  to  eliminate 
lands  needed  for  purposes  more  essential 
than  the  applicant’s,  and  to  reach  agree¬ 
ment  on  the  concurrent  management  of 
the  lands  and  their  resources. 

The  authorized  officer  will  also  pre¬ 
pare  a  report  for  consideration  by  the 
Secretary  oi  the  Interior  who  will  deter¬ 
mine  whether  or  net  the  lands  will  be 
withdrawn  as  requested  by  the  applicant 
agency. 

Tire  determination  of  the  Secretary  on 
the  application  will  be  published  in  the 
Federal  Register.  A  separate  notice  will 
bo  sent  to  each  interested  party  of  record. 

If  circumstances  warrant,  a  public 
hearing  will  be  held  at  a  convenient-  time 
and  place,  which  will  be  announced. 

The  lands  involved  in  this  application 
are: 

Principal  Meridian,  Montana 
T.  1G  N„  R.  14  V/„ 

Sec.  4,  NE»diSE>4  and  -  \  .  - 

Sec.  10,  SWUNW14. 

The  area  described  contains  3.03  acres 
in  Missoula  County,  Montana. 

Roland  F.  Lee. 

Chief.  Branch  cf  Lmids 
and  Minerals  Operations. 

[FR  Doc.7G— 27695  Filed  9-20-7G;3:45  am] 

Fish  and  Wildlife  Service 
MARINE  MAMMAL  PERMIT 
Receipt  of  Application 
•  '  Correction 

In  FR  Doc.  7G-2G2G3,  appearing  at  page 
37522,  in  the  issue  for  Wednesday,  Sep¬ 
tember  3,  197C,  change  the  comments 
cate  appearing  in  the  last  paragraph  cf 
the  document  on  page  37826,  from  “No¬ 
vember  8,  1975“  to  “October  8,  1976”. 


\  .  Geological  Survey 

PARIS-BLOOhilNGTON,  IDAHO 

Known  Leasing  Area  (Phosphate) 

Pursuant  to  the  authority  contained  in 
the  Act  of  March  3,  1579  (43  U.o.C,  31), 
as  supplemented  by  Reorganisation  Plan 
No.  3  of  1550  (43  U.S.C.  1451.  note),  and 
203  Departmental  Manual  No.  1,  and 
•Secretary’s  Order  No.  2943,  Federal  lands 
within  the  State  of  Idaho  have  been  clan-' 
sided  as  subject  to  the  competitive  phos¬ 
phate  leasing  provisions  of  the  Mineral 
Tearing  Act  of  Feb.  25,  1920  as  amended 
«20  U.S.C.  211). 

The  name  of  the  area,  the  effective 
date  and  the  total  acreage  involved  are 
as  follows: 

(12)  Idako 

Puris-Bloomington.  (Idaho)  Known  Teasing 
Area  (Phosphate);  October  10,  1975;  1.640 
acres 

A  diagram  showing  the  boundaries  of 
the  area  classified  for  competitive  leasing 
has  been  filed  with  the  appropriate  land 
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office  of  the  Bureau  of  Land  Manage¬ 
ment-.  Copies  of  the  diagram  and  the 
land  description  may  be  obtained  from 
the  Regional  Conservation  Manager, 
Western  Region.  U.S.  Geological  Survey, 
345  Middiefield  Road,  Mouiu  Pari:,  Cali¬ 
fornia  34025. 

W.  A.  Radlihski, 

Acting  Director, 

U.S.  Geological  Survey. 

SEPTEM3ER  14,  1976. 

[FR  Doc.76-27606  Filed  9-20-7S;8:45  am] 


KNOWN  GEOTHERMAL  RESOURCES 
AREA  . 

Leach  Hot  Springs,  Nevada 

Pursuant  to  the  authority  vested  in  the 
Secretary  of  the  Interior  by  Sec.  21(a) 
of  the  Geothermal  Steam  Act  of  1970  (54 
Stat.  1566,  1572;  30  U.S.C.  1020),  and 
delegations  cf  authority  in  220  Depart¬ 
mental  Manual  4.1H,  Geological  Survey 
Manual  220.2.3,  and  Conservation  Divi¬ 
sion  Supplement  (Geological  Survey 
Manual)  220.2.1  G,  the  following  de¬ 
scribed  lands  are  hereby  defined  as  a 
known  geothermal  resources  area  effec¬ 
tive  February  1,  1974. 

(28).  Nevada 

lzach  hot  springs  known  gsothermal  re¬ 
sources  AREA,  MT.  DIABLO  MERIDIAN,  NEVADA 

T.  32  N„  R.  38  E. 

Secs.  13  and  14. 

Secs.  23  and  24. 

T.  33  N..  R.  39  E.  *•  - 

Secs.  13andl9. 

„  * 

The  area  described  aggregates  3,340 
acres,  more  or  less. 

Fred  J.  Schambecx, 
Acting  Conservation  Manager, 

Western  Region. 

Arcusx  24,  1976.* 

I FR  Doc.76-27607  Filed  9-20-76; 8: 43  am] 


KNOWN  LEASING  AREA  (PHOSPHATE) 

Phiiipsburg-Maxville,  Montana 

Pursuant  to  authority  contained  in  the 
Act  of  March  3,  1379  (43  U.S.C.  31) .  as 
supplemented  by  Reorganization  Plan 
No.  3  of  1950  (43  U.S.C.  1451,  note),  and 
203  Departmental  Manual  No.  1,  and 
Secretary's  Order  No.  2943,  Federal  lands 
within  the  State  of  Montana  have  been 
classified  as  subject  to  the  competitive 
phosphate  leasing  provisions  of  the 
Mineral  Leasing  Act  of  February  25, 
1920,  as  amended  (30  U.S.C.  211).  The- 
name  of  the  area,  effective  date,  and 
total  acreage  involved  are  as  follows:  . 

(26)  Montana 

Philipsburg-Maxvllle  •  (Montana)  Known 
Leasing  Area  (Phosphate) ;  January  9, 
1978;  22,165  acres. 

A  diagram  showing  the  boundaries  of 
the  area  classified  for  competitive  leas¬ 
ing  has  been  filed  with  the  appropriate 
land  office  of  the  Bureau  of  Land  Man¬ 
agement  «  Copies  of  the  diagram  and 


Land  description  may  be  obtained  from 
the  Regional  Conservation  Manager, 
Central  Region,  U.S.  Geological  Survey, 
aiau  a  cop  oO'j,  Box  25046,  Federal  Cen¬ 
ter,  Denver,  Colorado  50225. 

W.  A.  Radlinski, 
Acting  Director. 

September  14,  1976. 

|FR  Doc.7G-27603  Filed  S-20-7G;S:45  am) 


National  Park  Service 

■NATIONAL  REGISTER  OF  HISTORIC 
PLACES 

Notification  of  Pending  Nominations 

Nominations  for  the  follov.-inj  proper-^ 
ties  being  considered  for  listing  in  the 
National  Register  were  received  by  the 
National  Park  Service  before  Sept.  10, 
1976.  Pursuant  to  section  60.13(a)  of  3G 
CFR  Part  60,  published  in  final  form  on 
January  0.  1976,  written  comments  con¬ 
cerning  the  significance  of  these  proper¬ 
ties  under  the  National  Register  criteria 
for  evaluation  may  be  forwarded  to  the 
Keeper  of  the  National  Register,  Na¬ 
tional  Park  Service,  U.S.  Dcrx.r tment  of 
the  Interior,  Washington,  D.C.  20240. 
Written  comments  or  a-request  for  ad¬ 
ditional  time  to  prepare  comments 
should  be  submitted  by  October  1,  1976. 

Jerry  L.  Rogers, 
Acting  Director,  Office  of  Ar- 
•  -  :■  '  cheology  and  Historic  Pres - 

,  ervation.- 

A  LA  BAM  A  > 

Tuscaloosa  County 

Tuscaloosa,  Capitol  Park  Historic  District, 
bounded  by  9th  St.,  26th  Avc„  -and  the  rail¬ 
road  tracks. 

CALIFORNIA 
Sonoma  County 

Clover  dale,  Cloverdale  Railroad  Station,  Rail¬ 
road  Ave.  --  - 

GEORGIA 

Fulton  County 

'Atlanta,  Shrine  of  the  Immaculate  Concept 
tion,  48  Hunter  St.,  SW. 

Atlanta,  Tompkins,  Henry  B.,  House,  125  77. 
Wesley  Rd.,  NW. 

IOWA 

Webster  County 

Ft.  Dodge,  Oak  Hill  Historic  district,  8th- 
12th  Sts.,  2nd.  and,  3rd  Aves_ 

KANSAS 

Sedgtcick  County-  • 

Wichita,  Long,  Chester  I.,  House,  3401  E.  2nd 
St. 


SOUTH  DAKOTA 
Brookings  County 

Brookin'”?.  pr<y>kiv.g:  County  Cvvrht  ? 
St.  and  6th  Ave. 

Broun  County 

Aberdeen.  Chicago,  Mllicaukee,  St.  P1 
Pacific  Railroad  Depot,  Main  St.  art 
road  Ave. 

Aberdeen,  Western  Union  Building,  i. 
Main  St. 

Butte  County 

Newell  vicinity.  Belle  Fourche  Exp 
Farm,  off  SD  79. 

Coding  ton- County 

Watertown,  Watertoicn  Post  Office, 
Broadway. 

Davison  County 

Mitchell.  Dakota  Wesleyan  Ur, 
bounded  by  E.  and  W.  Unlverr.il. 
and  McCabe  St. 

Mitchell,  Holy  Family  Church,  Schc 
Rectory,  Kimball  and  Davison  St;., 
and  E.  3rd  Aves. 

Edmunds  County 

Ipowitch,  Beebe,  Marcus,  House,  4th 
5  th  Ave. 

Ipswich,  Beebe,  Marcus  P ,  Library,  1 
and  2nd  Ave. 

Ipswich,  Parmley  Land  Office,  Main 
tween  1st  and  2nd  Aves. 

Kingsbury  County 

DeSmet,  Chicago  Northwestern  Depot 
DcSmct,  Kingbury  County  Courthous 

Laicrencc  County  • 

Spearfish,  Halloran-M atihcws-Brady 
214  E.  Jackson  St. 

Pennington  County 

Hill  City,  Harney  Peak  Tin  Minin 
pany  Buildings,  17 .S.  1G/35. 

Perkins  County 

Lemmon,  Golden  Rule  Departmcn 
201-203  Main  St. 

Lemmon,  Harriman,  L.  F.,  House, 
Ave.  W. 

Lemmon,  Lemmon,  G.  E.  House,  507 
W, 

Lemmon,  Lemmon  Petrified  Park,  oil 
Roberts  County 

Sissetou,  Roberts  County  Courthous . 

TENNESSEE 
Franklin  County 

Belvidere  vicinity.  Circular  Barr,  at 
dale  Farm,  S  of  Belvidere  o£T  U.S.  G 
Winchester  vicinity,  Simmons,  Pete; 
about  11  ml.  SW  of  Winchester  on 

TEXAS 

Parker  County 

Tin.  Top^  vicinity.  Tin  Top  S-: 
Bridge,  about  2  mi.  S  of  Tin  Te-< 
•1384. 


KENTUCKY  '  -  Washington  County 

Franklin  County  ■  '  Chappell  Hill,  Stage  Coach  Jr.n,  l 

Tanifort  vicinity,  Scotland  £Scott-Mason~  Chestnut  S'*. 

Taylor  House),  5  mL  E  of  eronkJort  on  *  u  ' 

Versailles  Rd.  Salt  Lake  County 

Grayson  County  Salt  Lake  City,  Orpheus*  Theatre 


Jlarkson  vicinity,  Grayson  Springs,  Jet.  KY 


p.n  n.nd  1214. 
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Minutes  of  the  Mineral  Land  Classification  Board 


Date: 

Subject:  Standards  for  Classification  of  Lands  for 'Retention  of  Sodium 

Classification  committee  present:  L.  H.  Godwin,  G.  A.  Izett,  and 

<  •  J-  S.  Hinds,  Conservation  Division 

In  consultation:  G.  I;  Smith,  Geologic  Division 

Introduction  .  -  •  '•  „v.  tY"  ~ 

—  "  11  ■■■■  .  ♦.  *  i  *  •  I 

The  Act  of  March' 3,  1379  (20  Stat.  377,  394)  that  established  the  U.  S. 
Geological  Survey  provided among  -other,  things'^  for  the  classification 
of  the  public  lands  for:- their  mineral  content."  In  order  to  assure 
uniform  executive  action  in  the  classification  of  leasable  mineral  lands 
:.n  the  public  domain  for  the  purpose  of  retention  of  mineral  rights, 
standards  for  determining  which  lands  are  mineral  lands  have  been 
prepared  from  time  to  time  by  the  U.  S.  Geological  Survey.  It  is  the 
duty  of  the  Geological  Survey  to  use  geologic  expertise  to  identify  those 
lands  within  the  public  domain  which  are  underlain  by  or  have  a  reasonable 
expectation  of  containing  leasable  mineral  deposits  that  meet  or  exceed 
the  minimum  limit's  set  by  these  classif  ica  tion  standards.  Field  examinatic 
and  study  of  well  data  indicating  the  thickness,  quality,  quantity, 
attitude,  and  depth  of  beds  precede  classification .  All  known  geologic 
facts  are  considered  in  determining  which  legal  subdivisions  of  lands  are 
mineral  lands  under  the  provisions  of  the  standards.  ,  .  . 

The  purpose  of  this  report  is  to  set  forth  changes  in  the  classification 
standards  for  determining^  wjn.ch  lands  in  the  public  domain  are  classifiable 
as  valuable  or  fpr os pec tiveiy )  valuable-.)f  or  sodium  mineral  deposits  under 
the  Mineral  Leasing  Act  or  1920  as  amended  (30  U.S.C.'ISl  et  seq.)  and 
under  the  Act  of  March  4,  1933  (30  U.S.C.  124).  Section  23  of  the  Mineral 
Leasing  Act  of  1920,  as  amended-^  (30  U.S.C.  261)  . specif ies  that  only 
chlorides,  sulfates,  borates,  carbonates,  silicates,  and  nitrates  of 
sodium  are  leasable.  Determination  of  which  of  the  sodium-bearing  mineral 
deposits  are  leasable  is  the  responsibility  of  the  Geological  Survey 
because  specific  minerals  were  not  named  by  the  Congress.  .This  provision 
of  law  assured  that  all  valuable  sodium  deposits,  including  some  not 
known  to  be  valuable  when  the  provision  was  enacted,  would  be  considered 
and  classified  . 


The  new  retention  standards  replace  the  classification- s tandards  of  1961 
for  sodium  lands . 


His  Cory 


The  fi^sc  leasaole  alkali  element  to  receive  specific  classifies tion 
attention  in  our  public  domain  lands  was  potassium.  Because  of  the 
German  monopoly  on^potash  fertilizer  production,  Congress  in  1911  and 
1912  appropriated  funds  for  a  potassium  study.  The  then  Director  of 
the  U.  S.  Geological  Survey,  George  Otis  Smith  (1913,'  p.  40),  recommended 
withdrawals  to  remain  in  force  until  Congress  has  provided  more  aopro- 
pnate^  legislation  than  the  existing  placer  law."  The  first  potassium 
land  withdrawal  was  made  on  January  16,  1913,  and  the  original  Potassium 
Leasing  Act  was  enacted.  -October  2,  1917  (40  Stat.  297). 

Although  lands  containing  ail  nonmetallif erous  rainerals,  including  sodium 
minerals,  were  made  subject  to  withdrawal  and  classification  under  the 
Act  of  June  25,  1910,  as  amended  by  the  Act  of  August  24  1912  (43  tt  c  n 

141-143),  the  Director  (Smith,  1913,  p.  142)  concluded  that  at  that  time' 
there  was  need  for  classifying  only  those  lands  valuable  for  coal,  oil 
and  gas,  potassium,  phosphate,  nitrate,  and  asphaltic  minerals.  He  added 
however,  that  "should  it  be  deemed  by  the  President  to  be  in  the  public 
interest  to  withdraw  or  to  classify  as  mineral  land  an  area  containing 
any  of  these  (nonmetallic  mineral)  deposits,  because  of  a  public  need°for 
a  present  or  a  future  reserve  supply,  or  with  a  view  to  preventing  aliena¬ 
tion  o.^the  mineral  deposits  under  laws  relating  to  nonmineral  land,  or 
as  an  aid  to  ruture  disposition,  his  action  would  be  based  on  a  question 
of  ract  which  it  is  the  province  of  the  Geological  Survey  to  determine.* 

■So  long  as  such-  withdrawal  or  classification  is  not  deemed  to  be  in  the 
-public  interest,  however,  the  land  will  remain  open  to  exploration, 

discovery,  occupation,  and  .purchase  under  the  mining  laws  unless  Congress 
shall  otherwise  provide."  & 

-.  \  • 

* 

The . Act  of  July  .17,  1914  .(38  Stat.  509;  30  U.S.C.  121-124)  opened  to 
agricultural  entry  lands  that  had  been  withdrawn  or  classified  for 
oil  and  gas,  potash,  phosphate,  nitrate,  and  asphaltic  minerals,  subject 
.o  reservation  of  the  minerals  to  the  United  States.  Sodium  was  not 
reserved  originally  in  agricultural  entries  under  the  1914  Act  nor  was 
it  mentioned  in  the  Potassium  Leasing  Act  of  1917,  but  it  was . specifically 
.1^lu^dTT1^‘^heio^eneral)  Mineral  Leasing  Act  of  February  25,  1920  (41  Stat. 
437,  30  U.S.C.  189  et  seq.-).  This  Act  initiated  the  classification  of  lands 
as  valuable  ior  sodium  and  reserved  the  sodium  minerals  therein  from 
location  under  the  mining  laws  of  1872.  Finally  in  1933,  sodium  was  added 
by  amendment  to  the  1914  Agricultural  Entry  Act  (47  Stat.  1570;  30  U.S.C. 
124),  and  a  general  provision  was  added  that  "lands  withdrawn, *  classified 
or  reported  as  valuable  for  any  of  the  minerals  named  herein  and/or  in  any- 
o  . said  nets  or  upon  which  leases  or  prospecting  permits  have  been  applied 
for  or  granted,  for  the  production  of  any  of  such  minerals,  shall  not* be 
subject . to  such  appropriation,  location,  selection,  entry,  or  purchase 
unless  it  shall  be  determined  by  the  Secretary  of  the  Interior  that  such' 
disposal  wil-  not  unreasonably  interfere  with  operations  under  said  leasing 
nets.  Thereafter ,  tue  procedures  and  standards  used  to  determine  whether 


2 


% 


lands  are*  classifiable  as  valuable  for  Leasing  Act  minerals  have  been  the 
same  as  those  used  in  connection  with  nor.minerai.  entries  under  the  public 
land  laws.  Lands  known  or  reported  to  be  valuable, for  minerals  require  a 
mineral  reservation  in  surface  entries  and  patents. 

% 

From  1920  until  1954,  lands  known  to  be  valuable  for  Leasing  Act  minerals-, 
including  sodium,  were  closed  to  location  and  disposition  under  the  Mining 
Law  of  1872;  however,  sodium  lands  in  San  Bernardino  County,  California, 
were  excluded  from  the  mineral  leasing  laws  until  1928  (45  Stat.  1019). 

The  Multiple  Mineral  Development  Act  of  August  13,  1954  (68  Stat.  703; 

30  U.S.C.  521,  et  seq.)  again  made  it  possible  to  locate  claims  under  the 
Mining  Laws  of  1872  on  sodium  lands,  subject  to  reservation  of  deposits  of 
"sodium  and  other  Leasing  Act  minerals. 

•  A  Land  Classification  Board  was  formally  established  within  the  Geological 
Survey  in  1908.  Today,  the.Mineral  Land  Classification  Board  is  in  the 
Branch  of  Mineral  Classification, ^Conservation  Division,  Geological  Survey. 

""The  Board  is  responsible' 'for  "crirferia  or  standards  for  the  scientific 
classification  of  lands  believed  to  contain  deposits  of  leasable  minerals 
and  for  determining  whether  lands  under  consideration  meet  minimum  classi¬ 
fiable  limits.  The  criteria  and  standards  have  long  been  available  to  the 
public  upon  specific  inquiry  and  have  been  used  in  many  land  classification 
actions.  In  1961,  for  administrative  convenience,  sodium  standards  were 
formally  compiled  by  J.  C.  Miller  and  others  in  the  form  of  Minutes  of  the 
Sodium  Board,  a  unit  of  the  Land  Classification  Board,  and  were  approved 
by  the  Director,  Geological  Survey. 

Sodium  minerals  and  brines 

"  l 

The  meaning  of  the  term  "sodium"  has  been  defined  broadly  by  the  language 
of  the  Mineral  Leasing  Act  of  1920  as  amended.  Tor  the  purposes  of  these 
minutes,  a  sodium  mineral  is  here  defined  as  any  valuable  mineral  that' 
contains  the  element  sodium  as  an  essential  component'  of  the  mineral's 
crystal  structure.  '  It  is  not  important  insofar  as  land  classification  is 
concerned  that  other  elements  in  the  mineral  may  be  more  abundant,  than  ./ 

sodium.  The  sodium  minerals  most  commonly  found  in  bedded  deposits.are  _L 

classified  by  the  Geological  Survey  as  valuable  for  sodium  are  listed 
with  their  chemical  compositions  in  table  1.  The  list  is  representative 
rather  than  comprehensive.  Detailed  physical  and  chemical  properties, 
crystal  structure,  and  characteristic  modes  of  occurrence  of  these  minerals 
are  described  in  standard  mineralogy  texts  and  mineralogic  periodicals 
and  are  not  repeated  here. 


^•Act  of  March  3,  1879,  sec.  1  (20  Stat.  394;  43  U.S.C. ,  sec.  31(a); 
Reorganization  Plan  N<>.  3,  of  1950,  secs.  1,  2  C-4  St  a  t .  1262;  43  U.S.C., 
sec.  1451,  Note),  effective  May  24,  1950,  15  F.R.  3174;  and  Departmental 
Order  Mo.  2563  of  May  2,  1950.  .  _ 
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All  minerals  in  taole  1,  with  the  exception  of  the  silicates,  are 
soluble  in  dilute  solutions  -of  acids  and  most  are  soluble  in\/oter.  They 
are  cvap'hrite  minerals,  precipitated  from  lake  or  sea  water,  or  .they}  have"! 
a ia genetics  1  ly  replaced  other  materials.  The  solubility  of  the.  minerals 
in  cable*  1 particularly-  seme  -of  •  the  sodium-  bor2te  and  sulfate  minerals; 
increases  with  temperature.  ,  y* 

•  -  •  %  *  * 

.Brines  classifiable  qualitatively  as  valuable  for  sodium  are  generally; 
dul  not  necessarily  those  :n  which  sodium  is  the  most  abundant  cation!" 

Some  sodium  brines  are  also  valuable  for  potassium.  - 

-  ^  _  *  • 

Brines  of  sodium  differ  significantly  in  composition.’  Several  brines' 
on  and  underlying  the  same  land  may  be  markedly  different  from  each  other. 
Many  sodium  brines  are  complex,  containing  other  cations  in  various  pro¬ 
portions,  notably  calcium,  magnesium,  and  potassium  but  also  strontium, 
rubidium,  and  lithium.  The  important  anions  of  sodium  brines  are  chloride, 
sulfate,  carbonate,  bicarbonate,  borate,  nitrate,  bromide,  iodide  and 
fluoride.  *  > 


•  _  y  •  w 

Sodium  land  classification  factors  '  .  •  ' 

It  is  not ^ necessary  for  the  Geological  Survey  to  have  extensive  drilling 
-or  geologic  data  to  classify  land'  as  sodium  land  for  retention  of  mineral 
rights,-  for  this  would  eliminate  large  areas  of  .undeveloped  land  that-  can. 
under  applicable  law  and  regulations,  be  inf erredlf rem  fundamental  geolo¬ 
gic  con^ idera tions  to  be/valuable  for  sodium^  IiLlpart  o£_a  iecal  sub¬ 
division  is  known  to 'be  underlain,  or  may  be)  genl^icall^jinferre^^'b^ 
underlain,  by  a  sodium  deposit  which  meets  tKe“mlnimum  standards  for 
quality,  thickness,  and  depth,  the  entire  legal  subdivision  may  be 
classified  as  sodium-  land.*.-  -  ■ ~  - 


A  summary  of  the  minimum  thickness V*  maximum  depth, ’“and  minimum  quality 
standards  required  to  classify  Federal  lands  as  sodium  lands  is  presented 
in  table  2.  The  sodium  land  classification  standards  of  1961  (J.  C.  Hiller 
unpub.  information)  are  summarized  in  table  3.  The  chief  differences 
between  the  1961  standards  (table  3)  and  the  new  standards  (table  2)  are 
that  the  maximum  depth  limit  has  been* increased  and  the  minimum  quality 
has  been  decreased  for  the  various  sodium  compounds  and  brines.  The  minimum 
qua -i ty  for  each  group  of  sodium  compounds  is  determined  by  selecting  the 
common  ore  mineral  of  each  group  that  has  the  least  amount  of  anhydrous 
sodium  compound  (calculated)  and  using  this  amount  as  the  minimum  quality 

stan  ard .  For  example,  in  table  2  the  common  ore  mineral  havin-  the  least 
amount  of  calculated  anhydrous  sodium  sulfate  ^  ’  ° 


r  P  irs.  ■ '  i 
L*  l 
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TABLE  2. --Summary  of  Sodium  Land  Classification  Standards  of  this  report  (1972) 


Standards 

•  '  . 

•  i  *.  ‘  '  1  4 

Sodium  borates,  carbonates,  chlorides,  and  sulfates 

(ft.)  ‘ 

Sodium 

.  Silicates 

(ft.)  i 

Max  inrun 

depth 

Bedded  deposits  and  brines 

• 

-lo.ooo-  •  (zt  pOO 

5,000 

/ 

Minimum 

hickncss 
of  ore 
nterval 

Surface  crusts 

0.1 

;  N .  A . 

•  ^ 

Near  surface  bedded  deposits 
(to  300  •  ft .  depth) . 

Varies  from  0.5  ft.  to  3  ft.  1,1 

The  thickness  to  depth  ratio  is  1:100  below  50  ft. 

}■' 

.Varies  from  0.3  ft.  t 
3  ft.  The  thickness  t 
depth  ratio  is  1;100 
below  30  ft. 

8 

Bedded  deposits 
(greater  than  300  ft.  depth) 

\ 

3 

*  •  i 

3 

i  .  •  •  . 

i 

[ 

Anhydrous 
s  odium 
tetrabora  te 
(percent) 

Anhydrous 
sodium 
carbona  te 
(pcrccn  t) 

Sodium 

Chloride 

(percent) 

Anhydrous 
sodium 
sul Cate 
(percent ) 

Sodium 

silicate 
mine  r a  1 s 
(percent) 

■linimum 

quality 

}f  ore 

iterval 

)  •  . 

j 

Surface  crusts  and  bedded 
deposits 

(less  than  300  ft.  depth) 

5 

15 

25 

10 

50 

Bedded  deposits 
(greater  than  300  ft.  depth) 

10  . 

.  25 

5Q 

j 

20 

50 

Brines 

• 

0.5 

2  ’ 

2.6 

2 

N.A. 

• 

I. A.  -  Not  applicable  / 

i  * 

1 

i  *  ■ 

•  *  •  *  *  l  * 

V  •  .  ■  ,  .  •  l  r 

*  V  l  *  \ 

*  .  ..  '  •  ’  4 

..  '  )*  : 
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TABLE  3. --Sodium  Land  Claf  ^'ication  S ',U4‘dards  of  1961 


•  •« 

•  Standards 

Sodium 

borates 

(ft)- 

Sodium 

carbonates 

(ft) 

Sodium 
chlorides 
(ft)  • 

Sodium 

sulfates 

(ft) 

Sodium 
s i licatcs 
(zeolites) 
(ft) 

Minimum- 

thickness 

Bedded  deposits 

3 

3 

4 

3  *  . 

,  r _ -X _ _  _ 

4 

Maximum 
depth  . 

Bedded  deposits 

5,000 

5,000 

5,000 

5,000 

5,000 

Brines 

J. 

4% 

* 

‘  6,500 

is 

• 

■  V>3  ’ 

(percent) 

‘  (percent) 

*  NaGl 

(percent) 

Na„  So.  • 

2*  ,4 

(percent) 

2eo  Li  La 
minerals 
(percent)  .• 

Minimum 

quality 

Opencut  or  strip 

5 

20 

50 

10 

50 

Under ft round  bedded 

15 

40 

85 

20 

85 

Brines  (ar ti ficial) 

10 

15 

25 

15 

Brines  (natural) _ 

1.0 

3 

10 

3 

r,  ,  ... 

•  •  •  ’  .  • 

B2°3  ' 

(short  tons) 

Na2G°3 
(short  tons) 

NaCl 

(short  tons) 

Na.SO. 

2  4 

(short  tons) 

Zco  1  i  te 
minerals  j 
(short  tens) 

Minimum 

quantity 

Bedded  deposits 

7,800 

8,700 

12,000 

11,000 

12,000 

Brines  (artificial) 

vV 

is 

* 

— - - z~J 

Brines  (natural) 

is 

- c - 1 

* 

is 

* 

. 

— 

Not  specified. 


t 


i 


l 

! 
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Classification  by  lecal  subdivision 


Classification  of  lands  valuable  for  sodium  is  made  by  legal  subdivisions 
defined  as  quarter-quarter  sections,  surveyed  tracts,  or  surveyed  lots . 

The  sodium  board' "abides  by  the  established  principle  in  public  land 
management  that  if  part  of  a  legal  subdivision  contains  or  may  be  geolog¬ 
ically  inferred  to  contain  part  of  a  sodium  deposit  or  brine  body  that 
meets  minimum  standards  for  quality,  thickness,  and  depth,  the  entir_e 
legal  subdivision  (usually  40  acres)  is  classified  as  sodium  land  .  The 
'Sodium  .Classification  Board  considers  that  sodium  deposits  not  extending, 
over  the  entire  legal . subdivision  should,  in  addition  to  meeting  the 
standards  for  depth,  thickness,  and  quality  also  underlie  a  reasonable 
area  within  the  legal  subdivision.  The  following  guidelines  will  be  used. 


(1)  When  classification  is  based  on  data  available  from  test  holes  or 
surface  exposure  located  within  the  legal  subdivision,  this  entire 

-  legal  subdivision  will  be  classified  as  sodium  land  if  one_acre^of 
*  land  is  underlain  by  classifiable  sodium  deposits. 

(2)  When  a  classification  action  must  be  based  on  geologic  inference  the 
entire  legal ■ subdivision  will  be  classified  as  sodium  land  if  25 
percent  of  the  acreage  with  the  legal  subdivision  can,  through  geologic 

•  inference,  be  classified  as  sodium  land  .  • 

Valuable  prosoec tively  determination  *  ... 

"The  determination  of  areas ' valuable  prospectively  for  sodium  minerals 
-/ill  be  made'  for  areas  in  which  geologic  data  indicate  that  such 
minerals  are  present  and  may  meet  classification  standards.  Positive 
information  on  the  quality,,  thickness,  and  depth  of  occurrence  may  how 
be  lacking,  principally  because  of  the  absence  of  adequate  mapping  and 
development,  but  to  preserve  the  Federal  miner  a  i  estate  and  prevent  the 
loss  of  title  through  nonmineral  entities,  this  type  of  classification 
is  made .  .  ..  .  - -  • 

Sodium  brines  commonly  contain  potassium  ions;  sodium  minerals  may  also 
contain  potassium;  and  sodium  potassium  minerals  commonly  occur  in  the 
same  deposit.  Both  sodium  and  potassium  are  alkali. elements ;  they  have 
similar  chemical  properties,  form  similar  compounds  and  may  both  be 
present-in  one  mineral.  Since  they  are  both  major  elements  in  common 
rock  forming  minerals , ! especially  the  feldspars it  is  not  surprising, 
that  with  weathering,  sodium  and  potassium  are  concentrated  by  rainfall  ' 
and  runoff  into  lakes  and  sea  water,  where  under  evaporating  conditions' 
they  have  formed  brines  or  precipitated  in  saline  deposits.  .  - 
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•In  bedded  deposits,  it  is  rare  to  find  a  sodivra  brine 
completely  devoid  of  potassium  ions  or  minerals.  A  mi 
sodium  gives  the  lessee  the  right  to  recover  and  /sell 
potassium,  by  law.-  Therefore,  the  board  concludes  t ha 
to  approve  standards  which  will  retain  title  to  only  s 
release-  title  to  the  potassium  minerals  in  the  same  la 
recommends  tnat  any  sodium  deposit  which  meets  the  min 
standards  should  automatically  be  considered  valuable 
potassium.  This  would  protect  any  associated  potassiu 

improvident  disposal.*  ;  .  ....  _  ! 

x  ^  -  - 
•  ? 

•  ..  ’  '  '  '  *  - 

Sodium  classification  standards 


or  deposit 
rural  lease  for 
either  sodium  or 
t  it  is  not  correct 
odium  minerals',  and 
nds  .  The  board"! 
imum  classification 
prospectively  for 
m  deposits  from 
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Sodium  borates 

• 

All  the  major  deposits  of  sodium  borates  known  in  the  United  States  are 
in^Calif ornia ,  southwestern  Nevada,  and  southern  Oregon  (T-7.  C.  Smith 
19o2)  .  The  largest  and  most  productive  deposits  are  at  Kramer  (1-7.  c! 

Smith,  1964)  and. at  Searles  Lake,  Calif.  (Smith  and  Haines,  1964).  Other 
deposits  containing  sodium  borates  but  formerly  worked  chiefly  for  colemanit 
(calcium  borate)  are  in  tilted  Cenozoic  rocks  in  the  Furnance  Creek  district 

(McA1Ustar’'  Calico  district  ne.;r  Bars  tow  (Foshag 

iJzi),  the  rrazier  Mountain  district  in  Ventura  County  'Gaie,  1914c)  the 

Lang  deposit  in  Tick  Canyon  in  Los  Angeles  County,  all  in  Calif ornia 'and  the 
Callville  hash  (Gale,  1921)  and  White  Basin  deposits  in  Clark  County  Nev . "  ' 

Be£°fejthe  tUrn  °f  the  centur^>  sodium  borate  was  produced  from  Quaternary 
marsh  deposits  of  borax  and  ulexite  crusts  in  desert  basin  playas  in  thes« 
three  States.  ~  , 


Thickness ■  On  a  playa  surface,  a  sodium  borate  deposit  as  thin  as  0  1 
foot  .can  be  mined.  In  the  early  days  of  borate  mining,  ulexite  and.  iotton- 
ball, crust  deposits  on  western  playas  were  the  major  source  of  borate  in- 
the  V.  S.  Bedded  sodium  borate  deposits  near  the  surface  can  be  mined  from 
thin  beds  by  either  earth-moving  equipment  or  solution  methods.  The  Sodium 
Board  recommends  the  establishment  of  a  minimum  classifiable  thickness  of 

f°r.surfa=e  crusts  of  sodium  borate.  The  Board  also  recommends  j 
/-  u'T7\  minimum  classifiable  thickness  for  near-surface  bedded  deposits  ' 
^shou.d  >e  established  at  0.5  foot  with  a  thickness  to  depth  ratio  of  1:100 
xor  deposits  at  aepths  between  50  and  300  feet.  For  deposits  at  depths 
syaty  cha?  300  feet>  Che  minimum  classifiable  thickness  of  three  feet 
should  remain  unchanged.  Any  continuous  interval  three  or  more  feet  thick 
must  meet  or  exceed  the  minimum  quality  standard  (discussed  below)  Pa'-tinv 
and  contiguous  non-ore  beds  may  be  included  in  this  interval.  ''-V 

Degtl-1.— The  p_resent._dep.th  of  workings  in  the  developed  deposits  is  not 
ccnsidereo-.^r^TOsent  the  greatest  depths  at  which  either  conventional 
or  solu.ion  miumg  could  be  .accomplished  .  The  Beard  recognizes  that 
so  utiorv  mining  of  borates  (to  moderate-depths) is  technically  feasible 

thnr?h°T  tl  C°ndyi0ns  are  favoraoisr-ahtrconcludes  that  an  increase  from 
the  -9ol  standards  is  warran_tea.  a  lathis  time.  Therefore,  the  depth  -limit 
oi  sodium  borate  deposi  tsfsnould ;  beyincreased  to  10,000  feet. 


Quality . — U 1 exi t  e  has  the  lowest  calculated  equivalency  of  anhydrous 
sodium  tetraborate  of  those  ore  minerals  of  sodium  borate  currently  mined 
m  la r g o  quantities  from  bedded  deposits  .  Pure  ulcicite  nas  a  calculated 
equivalency  of  about  24.8  percent  anhydrous  sodium  tetraborate.  A  3-foot 
bed  in  which  ulexite  constitutes  about  40  percent  of  the  rock  is  considered 
rainable  by  underground  conventional  or  solution  mining  methods.  The 
calculated  anhydrous  sodium  tetraborate  equivalency  of  such  a  bed  is  about 
10  percent.  The  Board,  therefore  recommends  that  the  minimum  quality^- — ^ 
standard  for  surface  and  near-surface  deposits  (to  300  feet  depth)  .should 
.be  5  percent  anhydrous  sodium  te  traborate ,  end [the  quality  for  bedded" 
deposits  at  depths  greater  than  300  f  eet/^sTTouldj  be  reduced  -  from  15  to  10 
percent  anhydrous  sodium  tetraborate. 

w  /  • 

:For  a  brine  in  which  sodium  and  borate  are  the  dominant  ions,  concentration 
iis  recognized  by  the  Board  to  be  of  limited  significance  because  solubility 
ivaries . significantly  as  a  function  of  temperature  and  concentration  can  be 
increased  by  evaporation.  The  Board  recommend s  that  the  minimum  concentra tior 
of  a  classifiable  sodium  borate  brina^jeould'  be  reduced  from  1%  (10,000  ppm) 
to  5,000  Darts  per  million  (ppm)  Na2B^ d^Ts olid  equivalent). 

SoJium  carbonates 

•  .  . 

In  the  United  States  the  largest  reserves  and  production  of  natural  sodium 
carbonate  are  from  beds  of  trona  in  the  Green  River  Formation  (Eocene)  of 
southwestern  Wyoming  (Bradley,  1948,  1959,  1964;  Culbertson,  1961).  Trona 
is  also  a  common  mineral  in  lake  beds  at  Searles  Lake,  Calif.  Other  sodium 
carbonate  and  bicarbonate  deposits  containing  shortite,  pirssonite,  gaylussifce 
tiaheolite,  dawsonite,  and  northupite  occur  in  the;  Western  United  States. 
3n-the  past,  sodium  carbonate  brines  in  Searles  and  Owens  Lakes,  Calif., 
have— been  sources  of  sodium  carbonate.  . 


Conclusions  by  the  Sodium  Board  as  to  a  minimum  thickness,  depth,  and 
qualityfof  sodium  carbonate  deposits  and  brines^  cons  ice  r\  fhe^exceptionaL.-^ 

occur rencesyin'  tHe^Green  River  Formation  and  at  Searles  Lake. _ These-- de'-postLts  i 

tend  to  set  current  economic  standards  by  virtue  of  their- large  reserves 
and  proven  competitiveness  with  synthetic  sodium  carbonate.  However,  the 
Board  believes  that  seme  of  the  smaller  deposits  of  relatively  pure  sodium 
carbonate  minerals  and  brines,  as  well  as  some  large  deposits  of  double 
carbonates  of  sodium  with  other  alkaline  earth  metals,  are  potentially 
competitive. locally .  Other  deposits  of  mixed  saline  minerals  including 
sodium  carbonate  nay  be  subject  to  solution  mining,  with  production  of 
sodium  carbonate  as  a  coproduct.  • 
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Thickness . --For  several  years,  trona  was  scraped  from  beds  less  than  one 


foot  thick  near  the  surface  of  Searles  Lake,  California.  The  Boar 
concludes,  that  a  surface  crust  0.1  foot  thick  is  classifiable^  la  hdjjpe  cause 
thin  bedded  sodium  carbonate  deposits  near  the  surface  can  be^ mTh'sd  by 


-reduced*" 

-t£_,depth  ratio  of  1:100  for  dept 

50  and  300  feetyjbe  established  .  I  For  bedded  deposits  at  depths  of  greater 
than  300  feet,  tne  minimum  thickness  should  -remain  three  ’  fee t .  A  continuous 
interval  3  or  more  reet  thick  must  meet  or  exceed  the  minimum  quality 
standards  (discussed  below) .  Partings  and  contiguous  non-ore  beds  may  be 
included  in  the  interval? 

r  <£^  *  7/  /•  •  v 

Depth  .-pThe  present.  I_jj5QQ-_£  00 1 :j  depth  of/ phe  deepest  mining  operations  in 

the  trona  beds  oTnOyoming^. does  not  represent  the  greatest  depth^at  which 

trona  can  be  mined  by  either  conventional  or  solution  mining.  [The  Board 

considers  it  reasonable  to  expectj future  mining  of  sodium  carbonate  deposits 

as  much  as  6,000  feet  below  the  surface  by  conventional  mining  methods  or 

at  even  greater  depths  by  solution  mining.  Therefore,  the  Board  concludes 

that  the  maximum  depth  limit  should  be  increased  to  10,000  feet. 

*  /  \ 


.  Quality. — Trona  is  the  common  sodium  carbonate  mineral  presently  being 
mined.  Pure  trona  contains  a  calculated  equivalent  of  70.3  percent  sodium' 
carbonate.  Some  deposits  of  impure  trona  now  mined  by  conventional 
underground  methods  contain  only  60  percent  sodium  carbonate  equivalent, 
and  .the  Board  believes  that  under  suitable  conditions,  beds  containing  as 
little  as  35.6  percent  trona  or  25  percent  sodium  carbonate  equivalent  could 
•be  mined  in  the  future  by  underground  solution  methods.  It  is  also  necessary 
however,  to  consider  potentially  commercial  sodium  carbonate  minerals  lower 
in  sodium  carbonate  content  than  trona,  such  as  gaylussite  and  pirssonite.. 
Pure  gaylussite  is  35. S  percent  sodium  carbonate.  A  bed  containing  70. 
percent  gaylussite  would  contain  a  calculated  equivalent  of  25  percent  sodium 
carbonate,  as  would  a  bed  containing  57  percent  pirssonite.  Similarly, 
a  bed  39.6  percent  naheolite  (sodium  bicarbonate)  contains  a  calculated 
equivalent  of  25  percent  sodium  carbonate.  The  Board,  therefore  recommends 
the  minimum  quality  standard  for  surface  and  near-surface  sodium  carbonate 
deposits  be  decreased  from  20  to  15  percent  sodium  carbonate,  and  the 
minimum  standard  for  underground  deposits  be  decreased  from  40  to  25  percent 
sodium  carbonate-. 


For  natural  brines  in  which  sodium  and  carbonate  are  the  major  ions,  the 
concentration  is  not  considered  by  the  Board  to  be  a  critical  factor 
because  it  can  be  increased  by  evaporation.  The  Board  recommends  therefore, 
that  the .minimum  classifiable  concentration  of  a  natural  sodium  carbonate 
brine^should/be  reduced-frcm  3%  (30,000  ppm)  to  20,000  ppm  Na2C03  (solid 
equivalent)-^  * -* — : - -  ,  / 
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Sodium  chloride 

One  of  Che  largest  sources  of  sodium  chloride  is  the  oceans,  which  if 
evaporated  to  dryness  would  produce  about  4-2  million  cubic  miles  of 
sodium  chloride,  or  50  percent  more  than  'the  total  volume  of  the  North 
American  continent  above  sea  level  (Landes^  1960a).  Although  much  sodium 
chloride  is  produced  f-rom  evaporation  -of ‘  sea'  wa  ter ,  notably— in— eoas± a  1 
California  (Ver ' Planck,  1957a)  and  from  Great  Salt  Lake  and  other  natural 
brines,  more  than  90  percent  of  the  United  States  production  is  from  beds 
or  domes  of  rock  salt  mined  by  conventional  or  solution  mining  methods 

(Lang,  1957;  Pierce  and  "Rich,  1962). 

• . 

The  Board,  after  a  review  of  the  occurrences,  technology,  and  marketing 
trends,  has  reached  the  following  conclusions/ as  to  minimum  thickness, . 
depth,  and  quality,  of  sodium  chloride  deposits  required  for  retentio^ 
classification. 

- 

Thickness.  —  Because  sodium  chl.oride  is  readily  soluble  in  wa  ter .  any/^i-, 
surface  crust  can  be  mined.  The  Board  recommends  that  0.1  foot  j should jbe 
established  as  the  minimum  classification  limit  for  surface  crusts.  ine 
minimum  classifiable  thickness  for.  near  surface  deposits  should  be 
established  as  0.5  foot  with  a  thickness  to  depth  ratio  of  1:100  for 
deposits  at  depths  of  50  to  300  feet.  For'  deposits  at  depths  greater  than 
300  feet,  the“"Board  recommends  that  the  minimum  classifiable  thickness  be 
.reduced  from  four  to  three  feet.  A  continuous  interval  three  or  more  feet 
thick  must  meet  or  exceed  the  minimum  quality  standard  (discussed  below). 
Halite  beds,  partings,  and  contiguous  nonhalite  beds  may  be  included  in 
this  interval.  %  ■  ; 

Depth. — Because  of  solution  mining  techniques,  the.  Board  recommends  that 
the  maximum  depth  of  a  sodium  chloride  deposit  pHo’uld  j  be  (increased  '  from 
5,000  to  -ICyGOO  feet.  ^ 

*  ~  \ZjO0O  — -  r  -  - 

Ouality .--Tne  Board  also  recommends  that  a  minimum  quali:y  standard  /should 
be  reduced  from  50  percent  to  25  percent  sodium  chloride  for  surface  and  " 
X  near  surface  deposits  and  from- 857,  to.  50  percent  sodium  chloride  for 
bedded  deposits  at  depths  of  greater  than  300  feet. 

For  a  brine  to  be  classified  as  valuable  for  sodium  chloride,  whether 
surface  or  underground,  the  sodium  chloride  (solid  equivalent)  content 
of  the  brine  should  be  at  least  2s  concentrated  as  normal  sea  water  (about. 
.26,000  ppm).  Because  a  sodium  chloride  brine  can  be  concentrated  by 
evaporation,  greater  concentration  is  not  considered  a  critical  factor^for 
land  classification  purposes,  and  the  Board  recommends  that  the  minimum 
concentration  of  a  sodium  chloride  brine  be  reduced  from f 10%  (100,000  ppm) 
to  26,000  ppm  NaCl  (Solid  equivalent). 
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Sodium  sulfates 


Natural  deposits  of  sodium  sulfate  occur  as  bedded  crystalline  deposits 
and  as  brines.  In  the  United  States  today,  the  largest  production  of 
sodium 'sulfate  is  from  the  brines  of  Searles  Lake,  Calif.  (Ryan,  1951; 
Bogerc,  1963;  W.  C.  Smith,  1964).  Sodium  sulfate  is  also  produced  from 
brines  at  Brownfield  and  Monahans,  Tex.  (Weisman  and  'Anderson,  1953),  and 
in  central  Wyoming.  In  the  past,  natural  sodium  sulfate  was  also  produced 
from  many  other  small  deposits  in  the  United  States  (Be; ley,  1902;  Arnold 
and  Johnson,  1908;  Gale,  1914b;  Lang,  1941;  Ralston,  1949;  Binyon,  1952; 
Sahirfen,  1956,  1963;  Wilson  and  Wideman,  1957;  Goudge  and  Tomkins,  1960; 
Eardley,  1962). 

The  following  conclusions  /as  to  minimum  thickness,  depth  and  quality  of 
sodium  sulfate  deposits/  have  been  reached  by  the  Board  after  a  review  of 
the  occurrences,  of  Technologic  and  marketing  trends,  and  of  earlier 
classification  standards  for  sodium  lands.  — 

Thickness . — Thin  deposits  of  sodium  sulfate  have  been  mined  in  the  past 
in  the  Wes  tern' United  States  by  conventional  surface  mining  methods. 

Similar  deposits  are  likely  to  be  utilized  in  the  future  for  new  or 
expanding  paper,  ceramic  or  chemical  industries.  With  mod/ m  earth- 
moving  equipment  surface  crusts  and  thin  near  surface  deposits  are 
considered  minable.  The  Board  recommends  therefore  that  the  minimum 
classifiable  limit  of  0.1  foot  for  surface  crusts  and  0.5  foot  for  near 
surface  deposits  be  established.  A  thickness  to  depth  ratio  of  1:100 
applies  to  deposits  at  depths  between  50  and  300  feet.  Bedded  deposits 
at  depth  greater  than  300  feet  continue  to  have  a  minimum  thickness  of 
three  feet.  '  A  continuous  interval  three  or  more  feet  thick  must  meet  cr 
exceed  the  minimum  quality  standards  for  sodium  sulfate  (discussed  below). 
In  many  cases,  ore,  partings  and  contiguous  non-ore  beds  may  be  included 
in  this  interval. 

•  • 

Depth . — The  depth  limit  for  mining  sodium  sulfate  by  underground  or 
solution  mining  or  natural  brine  extraction  has  nowhere  been  approached 
because  current  needs  in  the  United  States  are  largely  met  from  industrial 
byproducts  and  the  coproducts  of  natural  brines  available  at  shallow  depths 
Sodium  sulfate  brines  or  beds  at  moderate  depths  could  be  worked  in  the 
future;  therefore,  the  Board  concludes  that  the  depth  limit; of -the  1961 
standards,  5,000  feet,-  should  be  increased  to  10,000  feet. 
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Qun  li  try.  —Hirabili  te  is  the  common  s  odium  sulfa  te  mineral  with  the  lowest 
*  amount  of  equivalent  anhydrous  sodium  sulfate  (about  44  percent).  A 
.  6-foot  bed  in  which  nirabilite  constitutes  about  45  percent  of  the  rock 
by  weight,  including  partings v is-coni id ered -minabie  by  underground 
conventional  or  solution  mining  methods .  This  bed  would  be  equivalent  to 
a"-3-foot  bed  in  which  mirabilite  constitutes  about  90  percent  of  the  bed"."; 
The  equivalent  anhydrous  sodium  sulfate  content  of  such  a  6-foot  bed  is  — 
about  20  percent.  The  Board  concludes  that  (no  change  from  the  1961 
standards  of  the  esuablisned  minimum  quality  of  10  percent  equivalent 
anhydrous  sodium  sulfate  for  surface  and  near-surface  sodium  sulfate 
deposits  and  20  percent  equivalent  anhydrous  sodium  sulfate  for  underground 
bedded  deposits  is  warranted. 

s 

Current ly ,  the “major  United  States  source  of  natural  sodium  sulfate  is 
i.rom  the  complex  Searles  Lake  Brines.  A  brine  that  has  a  concentration 
■  of  70,000  ppm  anhydrous  sodium  sulfate  (solid  equivalent)  is  presently 
.being  produced  at  Monahans,  Tex.  Because  a  sodium  sulfate  brine  can  be 
enriched  by  evaporation,  concentration  rs  not  considered  trie  only  signi¬ 
ficant.  factor  tor  land  classification  purposes.  The  minimum  concentration 
for  a  sodium  sulfate  brine  should,  however,  be  greater  than  the  highest 
concentration  attained  in  ground  water  in  such  areas,  as  North  Dakota  and  . 

S a s xa l chewan .  lhe  Board  recommends  tnat  for  a  urine  ii  which  sodium-  and 
sulfate  ions  predominate  the  minimum  classifiable  concentri tion /should  J be 
/  changed  from  3%  (30,000  ppm)  to, 20 , 000  ppm  Na2S04  -  (solid  equivalim:) 

\  .  . 

i 

Sodium  silicates  '  • 


r  '  ■ 

/  Sodium*' si- 


Sodium  zeolii.es  and  searlsite  ,(W .  C.  Smith,  1964)  are  considered  to  be 
leasable  sodium  silicate  minerals;  however,  at  present,  no  searlsite 
deposits  commercial  importance  is  known  and  thus  the  sodium  zeolites 
set  the  minimum  sodium  silicate  standards.  '■ 

.Sodium  zeolite  deposits  have  been  identified  in  several  Western  States 
(Bradley,  1928,  1930;  Ross,  1928,  1941;  Ames  and  others,  1958;  Def f eyes , 
1959a,  b;  Regnier,  1960,  Fisher,  1962,  19,63;  Hay,  1962,  1963,  1964;  Hay’ 
and  Miola ,  1963;  Sheppard  and  Gude,  1964;  Sheppard  and  others,  1965,  Sand 
and  Regis,  1965)..  These,  bedded  zeolites  occur  in.  diagenetically  altered 
tuff  beds.  Many  of  the  deposits  are  in  lacustrine  and  alluvial 
sedimentary  rocks  of  Cenozoic  age ,  seme  of  which  also  contain  interbedded 
saline  sodium  and  potassium  minerals ,  lignite,  or  oil  shale— all  leasable 
minerals.  Minable  altered  tuff  beds  that  contain  75  or  more  percent  zeolifu 
have  been  idenciried ,  explored,  and  locally  developed  in  several  places  in 
the  Mojave  Desert  of  California ' (Sheppard  and  Gude,  1964;  Sheppard  and 
others,  1965),  in  Eureka,  Churchill,  and  Pershing  Counties,  -Nev.  (Deffeyes 
1959a,  b;  Regnier,  1960),  in  the  John  Day  Formation  in  Oregon  (Fisher, 

1962,  190 ;  Hey,  1363),  in  the  southeastern  Ore  g_uv  (Eberly*  1964)  in 
'-V'"7 
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fc-'outhens  tern  Arizona  (Sand  and  Regis,  1965),  and  elsewhere.  Although 
kynthcti-c  zeolites  still  dominate  the  domestic  market,  natural  zeolite 
deposits  are  being  mined  as  new  uses  for  zeolites  develop,  especially  in 
the  petroleum  refining  industry. 

r  o  j 


•  _  \ 

r* 

the  following  conclusions  j as  to  thickness,  depth 
silicate  depos its^Jhave  been  reached  by  the  Board 
occurrences  and  technologic  and  marketing  trends 


and  quality  of  sodium 
\ 

after  review  of  the 
of  sodium  zeolites.  . 


Thickness . — Near  surface  beds  of  sodium  zeolites  several  inches  thick 
are  currently  being  strip-mined  near  Bowie,  Arizona  (Sand  and  Regis,  1955)  . 
Therefore,  the  Board  recommends  the  establishment  of  a  minimum  classifiable 
thickness  of  0.3  foot  for  near  surface  sodium  silicate  deposits  with  a  \ 
thickness  to  depth  ratio  of  1:100  to  apply  to  deoosits  at  depths  of  30  to 
300  feet.  The  Board  also  recommends  that  the  minimum  thickness  of  an 
Under-ground  sodium  silicate  deposit  at  depths  of  greater  than  300  feet 
be  reduced— from  four -to'j  three  feet.  - 

”  7  ~  •  t  • 

Jbepth  .--Because  of-  the  present  technology  and  economic  conditions  and 
! he  competition  of  synthetic  zeolites,  it  is  not  now  believed  that  natural 
heolite  deposits  .will  be  mined  at  depths  greater  than  5,000  feet.  Thus 
.he  Board  recommends  that  the  maximum  depth  limit  for  sodium  silicate 
deposits  remain  at  5,000  feet*  \ 

Quality. --The  quality  of  sodium  zeolites  is  judged  by  the  relative 
abundance  of  the  particular  sodium  zeolite  mineral  or  minerals  in 
ini.nab.le  beds.'  At  present  ore  containing  about  507*  sodium  zeolites  is 
being- mined  near  Bowie,  Arizona.  .{Note:  Determination  of  percent  zeolite 
minerals  is  presently  performed  by  analysis  of  x-ray  data.  This  method  is 
Somewhat  inaccurate  and  judgement  must  be  used  in  determining  whether  the 
.Quality  of  the  deposit  meets  the  minimum  standards.)  Accordingly,  the 
board  recommends  that  the  quality  for  classification  of  hear-surface  •/ 
ftodium  silicate ^deposits  remain -unchanged'  at  50  percent  sodium  silicate 
minerals,  but -that  the  minimum  quality  for  sodium  silicate  deposits'  "a  t  ' 
-depths  -greater -than  300  feet  be  -reduced  £rom_  85  percent  to  50  percent 
Sodium  silicate' minerals  in  the  bed,  excluding  allowable  partings. . 

ft odium  nitrates  .  • 

The  major  nitrogen  sources  in  the  United  States  are  the  atmosphere, 
coke-oven  gas,  and  organic  ma terial-processing  plants.  Although  natural 
sodium  nitrate  deposits  are  widespread  throughout  the  Western  United 
States,  these  deposits  are  all  small  (Noble  and  others,  1922;  Mansfield 
'fnd  Boardman,  .1932)  and  are  currently  .uneconomic .  The  Board  concludes 
that  standards  for  sodium  nitrate  need  not  be  set  at  this  time. 
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Table  3.  Potassium  Classification  Standards  of  1070  ..  (X«>~  i*( 5 lTX 


■ 

! 

s 

Soluble  Potassium 
Minerals  . 

4 

Insoluble  Potassium 

Minerals  . 

Natural 
Potass i urn 
i’.ri  no  s 

- V 

at  depths 
)  50  feet 

at  depths 
<  50  feet 

l 

• 

Zeolites  and  Feldspar 

Others 

■  •  i 

*.  «•«  •••  ••  * 

at  depths 
>  50  feet 

at  depths 
<  50  feet 

•at  depths 
>  50  foot 

at  depths 
<  50  foot 

iii  nimum 
Thickness 
(foot)  .  . 

3 

•  0:5 

4 

0.5 

4 

0.5 

no  ! 

mi n I mum  ; 

~  th  i  ess  j 

Qual i ty 

i 

i 

1 

'  37,  K?0  equivalent  • 

'content  ! 

.* 

i 

75%  potassium 
mineral  in  rock 

40%  pot; 
mineral  • 

iss  ium 
in  rock 

3150  ppm  X 
]  equivalent  or 
xy:0  ppm  i-Xi 

j  (.:623  ppm  hi 
. '-•-••-••-*"•‘1 

14,000 

•  •  1  *■  •  *  •* 

Maximum 

Do  e th  (foot) 

14,000 

1 

% 

i 

3,000 

3,000 

1,700  tons 
rock  (ore) 

Mi  n  inurn 
Quantity 
:  Classifiable 

1000  tons  /^O 
equi valent4 
content 

300  tons  K?0 
equivalent 
content 

i 

13,600  tons 
rock  (ore) 

1,700  tons 
rock  (ore) 

13,600  tons 
rock  (ore) 

300  tens  'V0  1 
equivalent  1 

!  '  content  i 

j .  . . .  . 

Srine  Conversion  Factors: 


KC1  to  K,  0.52;  - 
K?0  to  KC1 ,  1.53; 
;<20  to  Y,f  0.83 
•  /* 


Sod 1  on 


Lancs 

sodium 


Criteria  for  Classification  cf  Sodium  Land: 


Sodium  Chi  or Id 


chloride  lands 


•  i  ^ .  .  ,  .  „  ■ >  i.  uicy  UMn.au! 

un  .or.de  uncer  trie  toll  owing  conditions: 

J.  Thickness  -  4  feet  or  more  In  crystalline  or  bedded 

deposits,  exclusive  cf  partings*  provided 
tne  aggregate  tn: ckness  of  partings  does 
nou  exceed  one-half  of  the  total  thickness 

9 

•tor  crystal  line  deposit:  less  than  5000  feet; 
.or  natural  brines  and  artificial  brines  by 
solution  mining  less  tnan  6500  feet* 


2.  Depth 


3.  Quality  - 


(a)  *n  naan  al  solutions  ,  10  percent  or  more 
sodium  chloride  (total  dissolved  solids). 

(L)  in  ard »  »cial  brines  (by  solution  methods), 
2d  percent  or  more  KaCl  (Total  dins 
'  solids). 


\  /  -S  f* 

> vj  *  '/  C  u 


.-  ur.oerg round  mining  methods,  85  percent 

op  “>ore  haCl  m  crystalline  deposits, 

•  * 

(d)  by  open  cut  or  strip  siring  methods.  50- 
percent  or  sore  NaCI  for  crystalline  ' 
deposits. 

4.  Quantity  -  (a)  in  crystalline  deposits:  12.000  short 

tons  or  more  in  a  legal  subdivision  to 
"•  be  extracted  by  conventional  mining  methods. 

*  •  • 

•  j.p y*^ ^ural  brines:  (surface  or  subsurface) 

a.  suttic  ient  volume  or  classifiable  quality 
•  .  '•  •  to  warrant  economic  operation  based  on 

'  •  dri* 1 1  Tests  or  areal  investigations. 

(c)  inartificial  brines:  Sufficient  volume  of  ' 
ciassiriabje  quality  to  warrant  economic 
operation  by  solution  methods  based -on  .  • 
dn"^  tests  and  investigations. 


♦,* 


Non-sod  vum  chi  once  ; arcs 


-  . ,  _  z'  r.  1  r.  v*  *  r1 , 


Lands  shall  be  classified  as  nor, -sodium  if  the  deposit  therein  does  not 
qu  a  1  i  i j  urea c  ore  in i h mium  ^  i  a  s  s  i ,  •  u a o « ^ n  So r  zs  s e o  ~ c r on  t n  or e 
preceding  paragraphs.  .  .  »•  •  • 


Sodium  Sul  rate' 


Sodium  sulfate  lands 


Lands  shall  be  classified  as  sodium  lands  if  they .contain  a  deposit  O' 
sodium  sulfate  under  the  following  conditions: 


1.  Thickness  -  3  feoo 


crystalline  or  bedded 


or  more  in 

deposits,  exclusive  of  par 
the  aggregate  thickness  of  partings  does 
not  exceed  one-half  of  that  thickness. 


ti ngs , 


previ ded 


2.  Depth  —  5uQQ  feet  or  less 


3. 


Quality  (a)  in  natural  solutions  3  percent  or  more 


Na2S0^. 


(b)  in  artificial  solutions  (by  solution 
methods)  15  percent  or  more  Na2$0/.  (total 
dissolved  solids) . 


(c)  by  underground  mining  methods  20  percent 

in  crystalline  deposits. 


or  more  ha2S0z. 


(d) 


by  open-cut  or  strip  mining  methods, 


10 


percent  or  more  Na2S0^  for  crystalline 
deposits. 


4.  Quantity  -  (a)  in  crystalline  deposits:  11,000  short  tons 

or  more  in  a  legal  subdivision  extracted 
by  conventional  mining  methods. 


(b)  in  natural  br 


k  4-  1  • 


►urrace  or  suosurrace, 


sufficient  volume  of  classifiable  quality 
to  warrant  economic  operation  based  on 
drill  tests  or  areal  investigation. 


(c)  in  artific 


i  KJ. 


~\  ^  "’I  Y*  C  • 
l/u  i  « 


Sufficient  volume  of 


:o  warr 


c 1  a  s  s i f i a b 1 e  qua 1 i zy  ' 

r*  *-»  -  m\  -*•  -*  *,  /  C  ^  i  •  —  - 

I  C*  4  ’w  I  l  •  v.  W  1  X4  V#  •  »*  «  • 

4 
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* 
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Ion -sodium  Sulfate  .lands 


|  •  ~  /*-U  »  ^  ^  "1  “*  C  C  ^  ~ 

s  Lcl  i  iu  b  b  <  i  u  i  i  u  c  uicoo  i  i  idu 


h\Jh**SUu  k  um  1  i  viiC 


.  t  •  j 

U.iCi  dill  Uvj^-o 


hUU 
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^  vj  o  4 

i 
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•preceding  paragraphs.  *  ' 


Sodium  Carbonate 


Sodium  carbonate  lands 


Lands  shall  be  classified  as  sodium  lands  if  they  contain  a  deposit  of 
sodium  carbonate  under  the  following  conditions: 


!  - 


1.  Thickness  -  3  feet  or  more  i  n  ^rys  i<u  lline  or  bedded  deposits 


exclusive  of  partings,  provided  the  aggregate _ 
thickness  of  parting c  ^r-~c  nr.^-helf 

y  of  total  thickness. 

2.  Depth  -  less  than.  5,000  feet 


3. 


Quality  -  ’(a)  in  natural  brines,  3  percent  or  more 

NaoC0o  (total  dissolved  solids)'. 


(b)  in  artificial  brines,  (by  solution 


methods)  15  percent  or  more  tla.CO 
(total  dissolved  solids). 


(c)-’by  underground  mining  methods,  40  percent  • 


or ‘more  Na^CO^,  in  crystalline  deposits. 


(d)  by  open-cut  or  strip  mining  methods,  20 

percent  or  more  N'a  CQ„  for  crystalline 

z  J 


deposits . 


4.  Quantity  -  (a)  in  crystalline  deposits:  8700  short  tons 

in  a  legal  subdivision  extracted  by 
'  •  .  .  conventional  mining  methods. 


(b)  in  natural  brines:  Surface  or  subsurface, 
sufficient  volume  of  classifiable  quality 
•  .  ^to  warrant  economic  operation  based  on 
drill  tests  or  areal  investigation. 


.  (c)  in  artificial  brines:  Sufficient  volume 

of  classifiable  quality  to  warrant  economic 
operation  by  solution  methods  based  on  • 


J  ',4  *>*!*')  <*•  ••  ^  •  ■ 

U  i  (  i  i  U  o  U  v»  N*a  < 


-  -*  i  f  -  : 

4  Ilk  **  - 


•♦V*  I 


< 


¥ 
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j  u  \i  i  0  ci  i  k«  0 1  iG  uC  i  c«  •  •  Ci  ^ 


Lands  sr.a»  i  be  classified  as  non - s cc i u..»  lar.ds  it 


i ; 


ucdosi  u  er.erei  n 


does  not  quality  under  zr, c  *•4  I  i  «  4  atiUiii 

in  the  preceding  paragraphs 


~  ~  - -  „  - 


>  nee*'  —  **  ^  c  v 

u  J  ud  t  |  4  I  du  V  i  Ui  4  ^  UUltU  'd*  4  U«)  odd  4  VJ  4 
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Sodium  Borates 


Sodium  borate  lands 


Land?  shall  be  classified  as  sodium  lands  if  they  contain  a  depos.it  o 
sodium  borate  under  the  following  conditions: 

1.  -  Thickness  -  3  feet  or  more  in  crvstallir.e  or  bedded 

*r’ 

•!  deposits  exclusive  of  partings,  provided 

;  .  ,  the  aggregate  thickness  of  partings  does 

not  exceed  one-half  of  total  thickness . • 


£ 

i 


2. 


O 

sj  9 


Depth  -  5000  feet  or  less 
Qual  i  ty 


(a)  in  natural  solutions,  1.0  percent  or 
*  more  B2O3  as  sodium  borate. 


(b)  in  artificial  solutions,  (by  solution 

^3 


methods)  10  .percent  or  more  5o0o  as 


•  sodium  borate. 

>  m 

(c)  by  underground  mining  methods,  15  percent 
or  more  B^O-  as  sodium  borate  in  crystal! in 
deposits.'*  \ 

(d)  by  open-cut  or  strip  mining  methods, 

5  percent  or  more  BgOg  as  sodium  borate  in 
crystalline  deposits. 


4;  Quantity  (a)  in  crystalline  deposits:  78G0  short  tons 
-  '  ’•  or  more  in  a  legal  subdivision  extracted 

*’  •  'by  conventional  mining  methods, 

•:  (b)  in  natural  brines:  Surface  or  subsurface 

sufficient  volume  of  classifiable  quality 
to  warrant  economic  operation  based  on 
drill  tests  or  areal  investigations. 

(c)  i n-  a r t i f i c  1  a  1  dri n e s :  Sufficient  volume  of 
classifiable  qua: icy  to  warrant  economic 
operation  by  solueicr.  methods  based  on 


drill  tests  and  invest! cations . 


*  w  W-  l « .  •  i  'J  i  •.*  v.  d 
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•Sodium  silicate  lands 


So o  i  urn  S i  1 1 cate 


Lar.us  sna i  ua  Ciassiried  as  sodium  lands  if  they  contain  a  deposit  of 
nyc^ous^soG  ( u.m  Silicate  naving  tne  pnysical  and  chemical  properties 
co..u„on  cO  see i urn  zeolite  uncer  or, a  foil  owing  conditions: 


1. 


2. 

3. 


Thickness  -  4  fee t  or  more  in  crystalline  or  bedded 
deposits  exclusive  of  partings,  provided 
the  aggregate  thickness  cf  partings  does 
not  exceed  one-half  of  total  thickness-. 

Depth  -  5000  feet -or  less 


Quality 


jr 

i 


4. 


or  recovery  by  underground  mining  methods: 

.85  percent  or  more  hydrous  sodium  aluminum 
.  silicate  (zeolite);  for  recovery  by  open 
cut  or  stripping  methods;  50  percent  or  more 
hydrous  sodium  silicate  (zeolite). 

Quantity  -  in  crystalline  or  bedded  deposits:  12,000 
shoru  cons  or  more  ^ n  a  legal  suoci vision  to 
be  extracted  by  conventional  mining  methods. 


Non-sodium  silicate  lands 

»  • 

Lands  snail  be  classified  as  non-sodium  lands  if.  the  deposit  therein 
doest  not  qualify  under  the  minimum  classincaticn  standards  set  forth 
in  tne  preceding  paragraph. 


United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 
9277  West  Alameda  Avc.nva 
Lakewood,  Colorado  80226 


-November  12,  1976 


Memorandum 
To:  ( 
From:  ( 


Eval 

us  tion 

and 

Water  Class! 

for 

Sodium  Lands 

for 

sodium  lands 

arch 

2,  1961,  the 

Mineral  Classification  directed  the  Regional  Geologists  at  Denver, 
Colorado,  Lcs  Angeles,  California,  Great  Falls,  Montana,  Roswell, 

Nev?  Mexico ,  and  Tulsa,  Oklahoma,  to  prepare  maps  on  the  scale  of 
1:500,000  showing  lands  valuable,  prospectively  for  sodium,  and  lor 
asphalt  and  bituminous  rock. 

Known  deposits  of  sodium  minerals  and  of  saiine  lakes  and.  p3.«.yns  of... 
the  West  were  mentioned  on  pages  13 A  to  137  in  Geological  Survey 
Bulletin  537,  The  Cl  .ass  if i cation  of  the  Public  Lands  by  George  Otis 
Smith  and  Others,  '1913,  but  no  guidelines  on  classifying -sodium  .Lands 
were  established.  By  the  Mineral  Leasing  Act  of  1920,  sodium  minerals 
became,  leasable  commodities. 

Prior  to  July  24,  1961,  classification  of  Federal  Lands  with  respect 
to  sodium  was  done  primarily  in  preparing  mineral  reports  to  Bill 
and  other  Government  agencies  in  connection  with  disposal  cases. 
Classification  was  done  on  a  case  by  case  basis  considering  only  the. 
lands  of  the  particular  case.  Guidelines  for  making  tneae  classifi¬ 
cations  were  never  formally  stated,  put  were  unnoistcou  by  geolog L.sls 
making  the  classification  determinations  and  were  ir^n^nii-teu.  fa.  on-, 
geologist  to  another  in  the  course  of  the  work.  These  guidelines  were 
based  on  the  experiences  of  industry  in  developing  the  commodity  being 
classified.  Basic  considerations  were  the  intrinsic  factors  of  qualit 
thickness,  and  depth.  Although  the  extrinsic  factors  of  distance  from 
a  market  and  transportation  effect  tne  market  value  of  a  c.ommod.ui.y 7 
they  are  not  considered  because  cja.nsiiicati.oii  includes  not  only  lanes 
with  deposits  that  are.  recoverable  under  today's  economic  conditions, 
•but  also  lands  with  deposits  that  may  become  recoverable  at  some  time 
'  in  the  future.  -  .  U'.;-.  .:  .  •  •  .-  •.  •  - 


♦  7  *•* 


'Andrew  ?.  Bateman,  Jr. 
Chief,  Branch  of  Mineral  an 
Ci  8sa  on 


A  h*  "j  4  •  c*  > 

Ul  b(J  (.  W.I 


cc: 


t  T\n  t  i  * 

/uJw/  UL 


* 


Valuab_l_e_  SQwiuni  deposit:,  30  U.S.C.  261  and  262  authorizes  the  lease  of 

r  » 

valuable,  deposits  of  one  of  the  sodium  substances  enumerated  as  chlorides 

T  •  ^ 

sulfates,  carbonates,  borates,  silicates,  or' nitrates  of  sodium.  The 

•. *  * 

important  point  here  is  .that  it  must  be  a  deposit  and  that  it  must  be 

valuable  in  terms  of  gross  value  of  the  output  of  sodium  compounds  and 

other  related  products  at  the  point  of  shipment  to  market.  The  key  word, 

•  *  .... 

"deposit, "  is  predominant  over  the  key  words  "sodium  chloride"  since  ~ 
the  deposit  is  expected  to  contain  not  only  sodium  compounds  but  other 
related  products.  The  value  is  in  the  deposit,  not  just  in  the  sodium 
compounds  that  characterize  the  deposit. 


..valuable,  This  requirement  applies  only  to  applications  for 

preference  right  leases.  In  order  to  obtain  a.  preference  right  lease 

from  a  prospecting  permit,  the  applicant  must  demonstrate  not  only  that 

the  land  contains  valuable  deposits  of  sodium;  but  also  that  the  land’  is 

£h i e f ly _va. cable  for  sodium.  This  requirement  applies  to  the  deposit, 

•  • 

not  just  to  the  sodium  in  the  deposit.  Thus,  the  value  of  a  sodium 
deposit  with  other  related  products  is  the  sum  of  the  value  of  the- output 
from  the  ceposit.  To  determine  chiefly  valuable,  this  value  is  compared 
to  the  value  of  other  mineral  deposits  in  the  land,  such  as  coal,  oil,  or 
gas  lying  at  different  depths  in  the  crust  of  the  earth,  and  to  surface  - 

values  such  as  grazing,  timber, --and  recreation. 

.  .  .  *  *  •*.*  *  - 

4 

•  • 

Cadiz  Lar.e.  At  Cadiz  Lake,  the  deposit  is  clearly  a  sodium  deposit, 
because  sccium  is  the  predominant  cation.  Accord ■*' "oi  v 


entire 


MM 


deposit — a  brine — is  leasable  rather  than  locatable.  The  calcium  chloride 
is  "a  related  product"  in  the  brine.  The  sodium  brine,  including  the 
calcium  chloride,  is  clearly  more  valuable  than  oil  and  gas,  coal,  phos¬ 
phate/  gold,  grazing,  timber,  recreation,  or  any  other  element  of  value  in 

% 

the  particular  lands.  Accordingly,  the  land  is  not  only  valuable  for  sodium 
buu  also  chiefly  valuable  for  the  sodium  deposit. 

Prudent  man.  This  longstanding  principle,  enumerated  above,  has  governed 
the  actions  of  the  Department  for  many  years.  The  prudent-man  concept,  as 
revised  and  restated  by  the  Department,  does  not  change  the  relative  resource 
values  at  Cadiz  Lake. 

Clayton  Lake.  Any  failure  to  sustain  this  principle  in  this  particular 
case  will  jeopardize  previous  decisions,  notably  the  Foote  Mineral  opera¬ 
tion  at  Clayton  Lake  in  Nevada.  There  the  operator  holds  potash  and 
sodium  leases  and  is  recovering  only  part  of  the  brine  deposit,  namely, 
the  lithium  chloride,  returning  the  sodium  and  potassium  chloride  portions 
of  the  brine  to  the  lake  for  future  recovery. 


Operator  choices.  That  a  given  operator  chooses  to  produce  a  brine  const! 
tuent  other  than  sodium  or  potassium  at  any  given  time  in  history  from  a 
leasable  deposit  would  not  mean  that  another  lessee  might  not  elect  to 
recover  the  sodium  or  potassium.  In  fact.  v;hat  he  recovers  is  irrelevant, 
since  it  is  the  brine  deposit  that  is  leasable.  At  both  Ca3iz  Lake  and 
Clayton  Lake,  tne  sodium  or  potassium  constituents  of  the  brines  predomina 


I 


TABLE  1 


SOME  LEASABLE  SODIUM  MINERALS 


Kal ides  (chlorides) 

i 

Halite  (cosaoa  salt) 
Carbonates  * 


NaCl 


NaHCO. 


Nahcolite 
Dawsonite 
Trona 

Wegscheiderita  Na^CO^  •  3NaHC0^ 
Thermona trite 
Natron 


NaHCO.  •  A10 (OH) 


Na. CO _  •  NaHCO  •  2H-0 
2  3  3  2 


Na2C03  •  H20 


Na2C03  •  10H20 


Pirssor.ite  Na2C03  •  CaC03  *  2H20 
Gay.lussi.te  Na2C03  •  CaC03  *  5H20 


Shortite 


Na2C03  *  2CaC03 


Northupite  Na2C03  •  MgC03  •  NaCl 


Tychite  2Na2C03  *  2MgC03  •  Na2SO^ 
.  Bradleyite 
3orates 


Na3P04  *  MgC03 


Kemite 

Na2B4°7 

•  4H20 

Tincalconite 

Na-B.O_ 

•  5H.0 

2  4  7 

2 

Borax 

Ha2B4°7  • 

10H  0 

Probertite 

NaCa3e0n 

-  5H-0 

• 

5  9 

2 

Ulexite 

NaCaB50 

•  8H20 

Tcepleite  Na 

oB-0.  •  2NaCl 

2  2  4 

•  4H20 

Nitrates 

Soda  -  Niter 
Darapskite  NaNO. 
Sulfates 
Thenardite 
Mirabilite 
Schairerite 
Sulf ohalita 

i 

Burkeita 
Vanthoff ite 


NaNO. 


Na2S04  •  H?0 


Na2S04 
Na2S04  •  10H20 


Na2S0  *  Na(P,  Cl) 

2Na.S0.  *  NaP  *  NaCl 
2  4 

2Na.SO.  *  Na.CO. 
2  4  2  3 

3Na2S04  •  MgSC4 


-Loeweite  2NaoS0.  •  2MgS0.  *  5H.0 
;  2  4  4  z 


Bloedite 

Glauberire 


Na2S04  ♦  MgSC4  *  4H20 


Na-SO,  •  CaSO. 
2  4.  4 


Hanksite  '  SNa.SO.  «  2Na.C0.  •  KC1 

2  4  2  3 

.  Aphthitalite  (glaserite) 

(Na,  K)2S04  •  K0S04 


Silicates 
./Analcime  * 
Chabazite 

Clinoptilolite 

*{  *. 

Erior.ite 


^Fau i  -site 


X 


I 

j 

i 


TABLE  1 


SOME  LEASABLE  SODIUM  MINERALS 


Cone. 

r 

\  Mordenite 

.  *i 

^  Phillipsite 


Searlasite 


KaBSi  0^  .  H.,0 


%  A  partial. list  of  zeolites  -  hydrous 
aluminum,  silicates  with  exchangeable 
sodium,  potassium,  and  other  cations. 
Sea.  figure  1, 


p  x-7  ■ 
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Memorandum  • 

•£0;  Chief,  Branch  of  Onshore  Evaluation 

% 

From:  chief,  Branch  of  Mineral  cind  hater  Classification- 

Subject:  Classification  Standards  for  Sodium  Lands 

Known  deposits  of  sodium  minerals  and  of  saline  lakes  and  play  as  of  .... 
tdie  Host  were  mentioned  on  pages  134  to  lo7  in  Geological  Survey 
Bulletin  537,  The  Classification  of  the  Public  Lands  by  George  Oris 
Smith  and  Others,  1913,  but  no  guidelines  on  classifying  sodium^ lands 
v;ere  established.-  By  the  Mineral  Leasing  Act  of  1920,  sodium a-n.nera.is 
became  leasable  connaiodit5.es  • 

In-ihc  followlas  y^-r.,  tba  claeciCicatioa  of  Federal  Lands  with  resect 
to  sodium  vast  dona  primarily  in  preparing  mineral  reports  to 
other  Cover  mean  t  agencies  in  connection  with  disposal  cases.  Class ni 
cation  was  done  on  a  case  by  case  basis  considering  only  the  lauds  or 
the  particular  case.  Guidelines  for  making  these  class-u.xcatJ.cua, 
based  on  the  experiences  of  industry  in  developing  sodium  deposits, 
were  gradually  evolved.  These  guidelines  were  understood  by  the  . 
geologists  making  the  classification  determinations  and  were  transm.it tec. 

'  from  one  geologist  to  another  in  the  course  of  work.  Basic  considerations 
were  the  intrinsic  factors  of  quality,  thickness,  and  depth.  Although 
the  extrinsic  factors  of  distance  from  a  market  and  transportation 
effect  the  market  value  of  a  commodity,  they  were  not  consieereu 
because  classification  includes  not  only  lands  with  deposits ^  that 
are  recoverable  under  today's  economic  conditions,  but  also^  lauds 
with  deposits  that  may  become  recoverable  at  some  time,  in  trie  fuuvre. 

Final] y  these  guidelines  were  formally  outlined  a?  classification 
standards  in  Minutes  of  the  Sodium  Board  approved  by  the  Director, 

July  24.  1961.  On  March  2.  1961,.  the  Chief.  Branch  of  Mineral 
Classification  had  directed  the  Regional  Geologists  at  Denver, 

Colorado,  I.05  Angeles,  California,  Great  Frills,  Montana,  Roswell, 

Kew  Mexico,  and  Tulsa,  Oklahoma,  to  prepare  maps  on  the  scale,  or 
1:500,000  shoT.’isg  lands  valuable  prospectively  tor  sodium,  and  j.ol 
asphalt  and  bituminous  rock. 


. 


.•  i- ora  the  above  discussion,  it  appears  that  the  unwritten  standards  for 
..he  classification  of  sodium  lands  used  informally  in  1951  were 
essentially  the  same  as  those  expressed  in  the  first  formal  classi¬ 
fication  standards  for  sodium  lands  approved  by  the  Director  on 
July  24,  1961. 


/s/  Andrew  F.  Bateman,  Jr. 

And  rev?  F.  Bateman,  Jr. 

Chief,  Branch  of  Mineral  and  Water 
Classification  * 


cc: 


ADC/RE 


i;/r<^,r^%  United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 
REST  ON,  VIRGINIA  22092 


In  Reply  Refer' To : 
EGS-Mail  Scop  640 


Memorandum  * 


To: 


Solicitor 


ifSv 

'Lr  ®  ^  O/  C-o 

yyy&c 

^  %°'S( 


JUl  2  6  1277 


Tnrough:  Assistant  Secretary— Energy  and  Minerals 
-  ^roa*  Director,  Geological  Survey 

Subject:  Composition  of  bentonite  (  SEE  DECI3I0N  CN  ZEOLITES  BELOW; 

Tne  Deputy  Solicitor's  memorandum  of  March  11,  1977  requested  th->t  vp 
reexamine  our  memorandum  of  November  11  1971  on  tf  ~  quested .  th‘-c  fce 

J.v.  ;  PL1;,”  ?.vsr“““i°-' 

rr“L;“.°Lf  m  ‘r 

.  “  A  °-  1°C3table  (see  enclosed  memorandum  of  June  14  1977  ) 

A  h8y?.also  ft2d  £hc  IBT-A  decision  (75-29,  United  States  v  ’uril-  '--v 

in  (  ;  •  I«naSTTluch  as -hentomtes  and  zT^lIF^Tare - 

8  , 1  1 »  Ln  LhaC  bot:b  ^ve  ion  exchange  charac teris*1-!- <?  thR  j  •  • 

would  also  relate  to  th®  classificati nn  nf  K  -  •  “  '  *  thlj  dcc"slon 

zeolites  may  be  classified  in  several  ways 

Based  on  our  updated  reviev;  of  June  14  IQ 77  t»q  r  -  j 
our  November  11,  1971,  memorandum  on  the tlassififtll  oUofTU  ^ 
except  on  the  following  two  points:  (1)  ^ost  sodwl  ^  ben  on  to"  4ur- 
as  an  excnangeable  cation  in  aontmorillonite  the  •  ?  ?  : 

.  uther  *«,$?«* -  “ 

well  u  ?  ll4l°n>  and  d^e  dominant  cation-  oar  vary  vertically  -- 
tn  .  2S.  hor3fontally  within  a  single  bed.  This  updated,  review  Urth'-U 
emphasizes  the  complexity  of  classification  of  bentonite  deposit 

•asmmuch  bentonites  being  produced  in  Wyoming  and  elsewhere  contain 
But  because  sodiuYis  Uc  ^  ^  Vnde  ”ay  be  described  as  sodium-bearint 

valuable 3C  F^nt^'U^  D  Su£ficient  to  be 'comlAia P y 

although  "the'°presencetof  ££  ^ 

to  the  physical  properties  that  make  it  valuable?  COr-tl:ibyte 


2 


In  light  of  the  above,  we  propose  to  consider  all  zeolite  and 
bentonite — depos.i t s  as  locatable  until  such  time  as  further  guide¬ 
lines  are  provided  or  changes  are  made  in  the  applicable  legislation 

/ )' v-  . .. ...  i,  r, 


U\ 


O  1  / 


Director 


* 


-  Enclosures 


I 


cc:  Secretary  Surname  : 

Secretary  Reading  File  (2) 
T  AS/J2M  (2)  •  -  -  -  - 

Gen.  Files--MSll4/Reston 
chron. — MS114/Reston 
CD: 640-0: 

‘  ADC/RE - *•*  r 

"  '  RE  Chrons  •  • 

’  -  •  C/BOE 

**— .  C/BMWC  . -■ 

•  '•  C/CD— KS600 


Chief  Geologist — HS911 
S.  Patterson — NS954/Reston 
R. Sheppard — GD /Denver 
C . Wo 1 f b auar —  GD /D en ve  r 
CM/ER 
CM/CR 

ClI/UR  -  '  • 

/Area.  Geologists 
Eastern  Area  Supervisor-Res 


^  y  c 


*  CD :  RL  R  i  o  ux :  S  ?  a  1 1  e  r  s  o  n :  Clio  1  fb  a  u  e  r :  m  s :  7  / 1 4  /  7  7 :  8 6 0 -  7 5  71 
"Retyped  (second  page)  :ms:  7/19/77  .....  ...... 

'’  Rewritten: VrtcKelvey :ms:  7/22/77: 860-7571 


luation 
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Criteria  for  Classification  of  Potash  (Potassium)  Lands 

..  -bands,  snail  be  classified  as  potash  land  if  they  cc^a-*"  ro 
minerals  tnat  .nay  be  extracted  from  sedimentary  deoosit^  'by'dry  •-o'" 

or  vr  tr.ey  contain  a  lake,  playa,  or  deposit  of  potassii-  . 5 

h  s'/tf ‘X'  '".y,L‘''lu',s  uu'-£‘n'2d>  tor  example,  by  pumoir.o,  by  v^lls 

or  by  solution  mining  under  the  following  conditions.  y 


(a) 

(b) 

(c) 


Sedded  deposits  by  dry  mining 
Minimum  thickness  -  4  feet 

Minimum  quality  -  8S  K20  equivalent  as  sulphate  ore 

-  14%  K20  equivalent  as  chloride  ore 


Maximum  depth  -  5CC0  feet  for  ore  of  minimum  cuality  and 

thickness.  ; 

■  'Brines  and  solution  minim' 

U)  Thickness  of  porous  crystal  body,  bed,  or  mass  -  5  feet  or 
mo,  e  exclusi  ve  o,  partings,  provided  the  aggravate 

ftii'fq-  ?•  ?a^  does  not  exceed  ona-halfo 
total  thicxness,  .  .  • 


I,  4-  v* 

I  S A! 


(b) 

(c) 


Depth  -6500  fee t  or  less. 


QUal oScIn^Vw I?1  ?Mn  art1't1'cal  solutions  at  least  1 
percent  ,<cl  («.o„a.  cissoivao  solids)  or  its  equivalent 

'  ,(d)  Quantity  -  in  natural  or  artificial  brines  (surface  or  sub-  '' 

'  •  '  c  assih'Xif  '1Cier  Volu“a  of  sustained  yield  of 

Jassi, iable  qualify  „0  warrant  economic  operation 

•ja^ed  on  drill  tests  and  other  investigations. 

Classification  by  Lena!  Subdivisions  —  ,s..n  u.  .  ,  , 

quarter-quarter  section?;  survayed  tracts,  or  iots^  2  by 

* 


•l. 


i 


» 

. 


k 

* 
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UNITED  STATES 


DEPARTMENT  OF  THE  INTERIOR 


Geological  Survey 


Pseston,  Virginia 

% 

Potassium  Land  Classification  Order  California  Me.  2 

Pursuant  to  authority  under  the  Act  of  March  3,  1879  (20  Stat.  394;  43 
U.S.C.  3.0  and  as  delegated  to  rne  by  Departmental  Order  2363  of  May  2,  1930, 
under  authority  of  Reorganization  Plan  No.  3  of  1920  (64  Stat.  1262),  the 
following  described  lands,  insofar  as  title  thereto  remains  in  the  United  States, 
are  hereby  classified  as  shown: 

■  Mount  Diablo  Meridian,  California 

Nonpotash  Lands 

T.  26  S.,  R.  43  E.,  Sec.  16 

The  area  described  aggregates  640  acres,  more  or  less,  all  cf  which  are 
classified  non  potash  lands. 


Director 


Date 
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GEOLOGICAL  SURVEY 
9277  West  Alameda  Avenue 
Lakev?aod,  Colorado  00225 


April  5,  1977 


Memorandum 


To : 


Area  Geologist,  Menlo  Park 


Through:  Conservation  Manager,  Western  Region 

From:  Chief,  It  ranch  of  Mineral  and  Water  Classification 

Subject:  Classification  of  sec.  16,  T.  26  S. ,  R.  43  E. ,  Mount  Diablo 
Meridian,  San  Bernardino  County,  California 

The  attached  California  Potassium  Land ‘ Classif icat: an  Minutes  No.  2 


have  been  retyped  and  are  returned  herewith  for  signature. 

.-o  _  ( 

v/* <"  A-u  / ' '  //  -• 

// 


Enclosure 


t7 


A.  F.  Bat  email,  Jr. 

Chief,  Branch  cl  Mineral  and  Water 
Classification 


•M 

✓ 
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Minutes  of  the  Mineral  Land  Classification  Committee 
Date:  March  15,  1977 

Subject:  Potassium  classification  of  section  16,  T.  26  S.,  R.  43  z. 

Mount  Diablo  Meridian,  San  Bernardino  County,  California 

Minutes  prepared  by:  ‘j.  p.  Calais 


Crowley,  and 


Classification  committee  present:  J.  p.  Calzi'r  J.  * 

K.  L.  Cullins 

In  Consultation:  E.  Vernon  Stephens  and  G.  I.  Smith 

Introduction 

Section  16,  T.  26,8.,  R.  43  E.,  is  in  Potash  Reserve  Ko.  2,  California 
*  .  1,  estcxblioneo  by  Order  of  Withdrawal  on  February  21,  19]  3. 

“lbTr  5°r  h™Lrti0n  in  ciassifyinR  the  laird  is  supported  by  the 

files' '  !!  Smith  (1S73)  a"d  other  ^Sic  data  in  the 

iiies  01  the  Area  Geologist. 

s 

Geo gr a; it  1  1 c  .Sett in g 

Snarl es  Lake  is  130  miles  northeast  of  Los  Angeles.  California  and 
approximately  25  miles  west  of  Death  Valley,  California  in  th4  south- 
western  corner  of  the  Basin  and  Range  geologic  province. 

Geology 

The  stratigraphy,  extent,  and  composition  of  the  saline  deposits  at 
Searles  Lane  has  been  described  by  Haines  (1959)  av::i  Smith  (1973). 
ihe  stratigraphic  units  and  their  relationships  art-  shown  on  Figure  1 
Brine  analysis  from  33  test  wells  (Figure  2)  indicate:  (a)  the  brines 
decrease  in  percent  KC1  from  east  to  west;  and  (b)  the  salt  layers 
describee  on  Figure  1,  pinch  out  east  of  section  3.0.  ’ 

The  Geological  Survey  considers  the  minimum  potassium  concentration  of 

FClUr2TI  e7naS  /  Clafaificaeiotl  as  Potassium  land  to  be  1.0  percent 
MM,?12  ^Vne  Rora  Che  uPPer  salt  layer  encountered  in  well  SL-8, 
located  a  hart  mile  east  of  section  16,  contains  1.2  percent  KC1 

of  sectionai6S1S  ^  ^  7<4'9000-$>  loca£ed  in  the  southeast  Corner 

ffom  weU  SG  low  lonSta'>Pr0Xirately  °'2  Perc“t.KCl.  Another  analysis, 
.  J‘  SG  1019 >  located  m  che  northwest  quarter  of  section  17 

approximately  0.08  percent  KC1.  These  brine  analyses  nL 

0(.',  "  W?  ,  Rla  des^ribcd  abovc»  indicate  the  con centra tion ’ of 

for^i  brinCS  l,nderlyinS  section  16  is  less  than  that  required 

foi  classification  as  potassium  land  isqu-rea 


r 


f 


*  f 


c 


c 


Description  of  Land 
\ 

Based  on  the  above  geologic  and  test  v;ell  data,  the  following  described  lands, 
including  GAO  acres  more  or  less,  are  classified  ncnpotnssiuin. 

Mount  Diablo  Meridian,  California 

T.  26  S. ,  R.  43  E. 

sec.  16:  all. 

» 

Restoration  of  the  lands  classified  herein  is  recommended. 
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Submitted  am.l 


recommended 


by  the.  Coi.imi.Ltee: 


Geologist 
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Me mb e  r 


Reviewed-  by:  _ _ _  Date: 

Acting  Conservation  Manager 
Western  Region 

Approved  by:  _  Date: 

Acting  Chief,  Conservation 
Division 

Enclosures:  Plat 

Figures  1,  2,  and  3 

cc:  Area  Geologist,  Menlo  Park,  CA 
Regional  Cons.  Mgr.,  Menlo  Park, 

C.h i e f  j  B'f'iWC ,  Denver ,  CO 


CA 
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Conservation  Di vision 
Area  Geologist's  Office 


345  Middlofield  Road 
Menlo  Park,  California  94025 


March  15,  1977 


Memorandum 


To: 

Through 

From: 

Subject: 


Chief,  Conservation  Division 

4 

Conservation  .Manager,  Western  Region 

Chief,  Branch  o£  Mineral  end  Waterpower  Classification,  Denver 

Office  of  Area  Geologist,  Menlo  Park 

*■  • 

Classification  of  section  16,  T.  76  S..  R.  43  Mount  Diablo 
Meridian,  located  in  Potash  Reserve  No.  2,  California  No.  1, 
Searles  Lake,  California 


Attctcned  lot  review,  signature,  and 

(0  Classification  minutes  of  the  subject  area 
(2)  Memo  to  Director,  DLM,  from  Director,  l 
(5)  Notice  to  the  Federal  Register 


The  format  of  the  memorandum  between  the  two  Directors  d.-serbh?  tim 
c  assa. cation  of  part  of  Potash  Reserve  No.  2  bl.VisW  bv  O  7 
Withdrawal  February  21,  1913)  was  prescribed  by  the  ChL  ConS-ttl^ 
Division  m  his  memorandum  dated  November  U,  1973.  ^wuc'" 


Henry  I  s  Culiins 
Pcicific  >  i  r cm  Geologist 


cc:  Director,  USGS  • 

Chief,  Conservation  Division 
ADC,  Resource  Evaluation 

Chief,  Br.  of  Mineral  and  Waterpower  Classification 
Conservation  Manager,  Western  Region 
Area  Geologist,  Pacific  Area 
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California  Potash  Land  Classification  Minutes  No.  2 


Minutes  of  the  Mineral  Land  Evaluation  Com/nittes 


Date:  March' 15,  1977 


Subject: 


Classification  of  section  IS,  T.  2S  S.,  R.  43  E.,  Mount  Diablo  Meridian, 

locateo  in  Potash  Reserve  No.  2,  California  No.  1,  Searies  Lake, 
California 


Evaluation  Committee  Present:  3.  P.  Calzia,  3.  A.  Crowley,  H.  L.  Cullins 


In  Consultation:  E.  Vernon  Stephens  and  G.  I.  Smith 


Introduction  '  '  . 

■The  Bureau  of  Lund  Management  has  requested  an  examination  and  mineral 
fern  classification  of  section  IS,  T.  25  S„  R.  43  E.,  in  Potash  Reserve  No.  2, 

mV( l°rl  r?‘  ’  Sear,  es  Uke>  Caluorma>  ln  order  to  process  land  adjudication 

rL :  Jl  ,, ‘lie0  Potash  reserve  was  established  by  Ol  der  of  Withdrawal  on 
i  oui  uo.1  y  z  i. ,  l 

Legal  Consideration  : 

The  ptonosed  classification  of  a  part  of  Potash  Reserve  No,  2,  California  No  1 
has  been  evaluated  on  the  basis  of  ail  available  geoiogic  data,  as' specified 'in 
the  Mineral  Leasing  Act  of  1920  and  as  amended. 

Geographic  Setting; 

Searies  Lake  is  located  130  miles  northeast  of  Los  Angles,  California  -nd 

approximately  25  miles  west  of  Death  Valley,  California  in  the  southwestern 
corner  o^  the  Basin  and  Range  geologic  province. 
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California  Potash  Land  Classification  Minutes  No.  2 


Geology 

The  stratigraphy,  extent,  and  composition  of  the  saline;  deposits  at  S»a-lcs 
U.<e  has  been  described  by  Haines  (1259)  and  Smith  0973',,  Tito  stratiera^hir 

Tells  (F^-e'h'hldSte^of’d  °n/3gure  U  Brine  Lorn  33  test' 

west;  and  (b)  the  salt  layers,  described  on  n^P^o^Ti  sectmn 


' ^e,0l06ica!  Sorv-ey  considers  the  minimum  potash  con; 
brines  for  classification  as  potash  land  to  be  1.0  percen-  ! 
the  upper  salt  layer  encountered  in  well  SL-8,  located 
section  10,  contains  1.2  percent  KC1.  A  brine  ans!'-s:s  >v 

r°™t  ‘l.,he.scu‘tet  cornor  *  section  16,  conteiP 
pel  cent  NCI.  Another  analysis,  from  well  SG-10f.5  loest 

quarter  of  section  17,  contains  approximately  0.0S  percei 

anaiyses,  plus  the  test  well  data  described  above,  Indicate  - 

potash  in  brines  underlying  section  16  is  less  than  that 
lication  as  potash  land. 

Description  of  Land 

Based  on  the  above  geologic  and  test  well  data,  the  folio- 
including  o-lO  acres  more  or  less,  are  classified  nonpotash. 


r -;-i>tra tion  of  natural 
•-Ci.  Tlie  brine  from 
a  half  mile  east  of 
orn  well  744-9000-6 
approximately  0.2 
::d  in  the  northwest 
i  KC1.  These  brine 
he  concentration  of 
required  for  classi¬ 


ng  described  lands, 


Mount  Diablo  Meridian,  California 
T,  26  S.y  R«  43  E. 
sec.  16:  ail 

ptublicedo°mTn.nded  the  3b0Ve  °'eSCribed  nonP°ta*h  lar^  be 


restored  to  th-; 
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POTASH  RESERVE 
CALIFORNIA  NO. 


NO.  2  , 

1  (ESTABLISHED 


BY  ORDER  OF 
ENCOMPASSES 


WITHDRAWAL  2/21/13; 


LANDS  CLASSIFIED 
AND  RECOMMENDED 
FROM  POTASH  RESE 
CALIFORNIA  NO.  1 


RE  T 

OWN SHIP) 

AS 

NON- POTASH 

FOR 

RESTORATION 

RVE 

NO.  2, 

(THIS  MEMORANDUM) 


APPROXIMATE  ZEPsO  ISOPACH  0 i- 
UPPER  OR  LOWER  SALT ,  WHICH¬ 
EVER  IS  OUTERMOST 

1 SOPLETH  OF  KCL  BRINE,  CON- ' 
TOURED  AT  .  2%  AND  4%  KCL 

SECTION  ALONG  LINE  D-D  1 
(See  Fig.  3) 


LOCATION  OF  CORE  HOLE  WITH  PERCENT 
qg  KCL  OF  RICHEST  BRINE  ANALYSIS 
4.?5  AVAILABLE 
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Figure  3.  Section  along  line  B-B’-B",  T.  26  S.,  R.  A3  EM  and  T.  25  S.,  R.  AA  E., 
MDM,  California.  Horizontal  scale  1:63,360;  vertical  scale  1:63 A. 
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United  States  Department  of  the  interior 
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G KOI. GO  I. C  A L  S U R  V E  Y 
RE.STON,  VIRGINIA  22032 


March  15,  1977 


Memorandum 

To:  Director,  Bureau  of  Land  Management 

From:  Director,  Geological  Survey 

Subject:  Classification  of  part  of  Potash  Reserve  No.  2 

California  No.  1,  Sear] os  Lake,  California 

The  land  in  this  proposal  is  part  of  Potash  Reserve  No.  California  No.  i, 
established  by  Order  of  Withdrawal  on  February  21,  1913.  Geologic  data  and 
the  lesu.ts  of  dtiliing  to  date  indicate  a  part  of  the  Reserve  docs  not  contain 
sufficient  concentration  of  potassium  in  brines  to  be  classified.  This  land, 
encompassing  640  acres,  more  or  less,  is  described  as  follows: 

■■  .  Mount  Diablo  Meridian,  California 

■  •  "  '  T.  26  S.,  R.  43  E.,  sec.  16 

✓ 

i 

In  view  of  the  conditions  cited,  it  is  recommended  that  the  lands  described 
above  be  classified  nonpotash  and  restored  to  the  public  domain. 


Director 

U.  S.  Geological  Survey 
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